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(54) SEMICONDUCTOR D E VICE MAN U FACTU RE THEREOFMEMORY CORE CHIP 
AND MEMORY PERIPHERAL CIRCUIT CHIP 

(57)Abstract: 

PURPOSE: To provide a low-cost semiconductor device which is operated at a low 
voltage with low power consumption. 

CONSTITUTION: A semiconductor device comprises a plurality of circuit blocks 
having a first circuit block (DRAM core) and a second circuit block (DRAM peripheral 
circuit) having different block parameters such as design ruleswherein the first circuit 
block is formed on a first semiconductor chip (DRAM core chip)101the second circuit 
block is formed on a second semiconductor chip 102and electrically connected to the 
first circuit block. As a resultthe semiconductor chips can be manufactured at low 
cost. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are two or more circuit blocks containing the 1st circuit block and the 2nd 
circuit block from which a block parameter differs the semiconductor device which it 
hadand this 1st circuit blockA semiconductor device which it is formed on the 1st 
semiconductor chipand this 2nd circuit block is formed on the 2nd semiconductor 
chipand is moreover electrically connected to this 1st circuit block. 
[Claim 2]Said block parameter An operation clock frequencya design rulea threshold 
(Vt) of a transistorThe semiconductor device according to claim 1 which is the 
parameter chosen from a group which consists of a difference of power supply 
voltagea digital circuitor analog circuitrya difference of a usual MOS circuit or a 
CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or RAMand a 
difference of logic or a memory. 

[Claim 3]The semiconductor device according to claim 1 which said 1st circuit block 
is a memory cell block which has two or more memory cellsand is a memory 
peripheral circuit block for said 2nd circuit block to access a memory cell as which 
this memory cell block was chosen. 

[Claim 4]The semiconductor device according to claim 1 said whose 1st circuit block 
is a core based CPU and in which said 2nd circuit block is a peripheral circuit block. 
[Claim 5]A process of dividing a circuit which may be accumulated on one 
semiconductor chip into the 1st circuit block and the 2nd circuit block from which a 
block parameter differsA manufacturing method of a semiconductor device which 
includes a process of electrically connecting a process of forming this 1st circuit 
block on the 1st semiconductor chipa process of forming this 2nd circuit block on the 
2nd semiconductor chipand this 1st circuit block and this 2nd circuit block. 
[Claim 6]Said block parameter An operation clock frequencya design rulea threshold 
(Vt) of a transistorA difference of power supply voltagea digital circuitor analog 
circuitrya difference of a usual MOS circuit or a CMOS circuita bipolar circuitor a by 
CMOS circuitA manufacturing method of the semiconductor device according to claim 
5 which is the parameter chosen from a group which consists of a difference of ROM 
or RAM and a difference of logic or a memory. 

[Claim 7]A manufacturing method of the semiconductor device according to claim 5 
which said 1st circuit block is a memory cell block which has two or more memory 
cellsand is a memory peripheral circuit block for said 2nd circuit block to access a 
memory cell as which this memory cell block was chosen. 

[Claim 8]A manufacturing method of the semiconductor device according to claim 5 
said whose 1st circuit block is a core based CPU and in which said 2nd circuit block 
is a peripheral circuit block. 

[Claim 9]A circuit which may be accumulated on one semiconductor chip is the 
semiconductor device divided into the 1st circuit block and the 2nd circuit block from 
which a block parameter differsA semiconductor device to which this 1st circuit block 



is formed on the 1st semiconductor chipthis 2nd circuit block is formed on the 2nd 
semiconductor chipand this 1st circuit block and this 2nd circuit block are electrically 
connected. 

[Claim 10]Said block parameter An operation clock frequencya design rulea threshold 
(Vt) of a transistorA semiconductor device given in ******** 9 which is the 
parameter chosen from a group which consists of a difference of power supply 
voltagea digital circuitor analog circuitrya difference of a usual MOS circuit or a 
CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or RAMand a 
difference of logic or a memory. 

[Claim 1 1]Are a semiconductor device characterized by comprising the followingand 
at least one circuit block among circuit blocks of this plurality of this 1st circuit 
partWith a circuit block of this 2nd circuit partit is formed on the 1st semiconductor 
chipand the remaining circuit blocks of this 1st circuit partit is formed on the 2nd 
different semiconductor chip from this 1st semiconductor chipand — this — it 
electrically being connected to a circuit block formed on the 2nd semiconductor 
chipandA block parameter about a circuit block of this 1st circuit part formed on this 
1st semiconductor chipA semiconductor device near [ parameter / about other circuit 
blocks of this 1st circuit part formed on this 2nd semiconductor chip / block ] a block 
parameter about a circuit block of this 2nd circuit part. 

The 1 st circuit part that has two or more circuit blocks for achieving the 1 st function 
at least 

The 2nd circuit part that has a circuit block for achieving the 2nd different function 
from this 1 st function. 

[Claim 12]As two or more circuit blocks which achieve said 1st functionsaid 1st 
circuit part has a memory cell block and a memory peripheral circuit block at leastand 
said 2nd circuit partThe semiconductor device according to claim 1 1 with which has a 
digital disposal circuitthis digital disposal circuit and this memory peripheral circuit 
block are formed on said 1st semiconductor chip as a circuit block which achieves 
said 2nd functionand this memory cell block is formed on said 2nd semiconductor chip. 
[Claim 13]Said block parameter An operation clock frequencya design rulea threshold 
(Vt) of a transistorThe semiconductor device according to claim 1 1 which is the 
parameter chosen from a group which consists of a difference of power supply 
voltagea digital circuitor analog circuitrya difference of a usual MOS circuit or a 
CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or RAMand a 
difference of logic or a memory. 

[Claim 14]A memory peripheral circuit part chip comprising: 

An input/output terminal for transmitting and receiving a signal to other 

semiconductor memory core chips containing a memory cell array. 

A memory peripheral circuit which specifies a memory cell of these memory cell 

arrays in this semiconductor memory core chipand performs data read or writing to 



this memory cell with an address given. 

[Claim 15]Have an input/output terminal for transmitting and receiving a signal to 
other semiconductor chips including a memory peripheral circuitand a memory cell 
arrayand with an address given. A memory core chip which a memory cell is specified 
from this memory peripheral circuit of this semiconductor chipand performs data read 
or writing to this memory cell. 

[Claim 16]A semiconductor memory device comprising: 

At least one memory core section chip formed using the 1st semiconductor 

manufacturing process. 

A means to connect a memory peripheral circuit part chip formed using the 2nd 
different semiconductor manufacturing process from this 1st semiconductor 
manufacturing processand this memory core section chip and this memory peripheral 
circuit part chip. 

[Claim 17]Said memory core section chip data including a memory cell for memorizing 
said memory peripheral circuit part chipThe semiconductor memory device according 
to claim 16 which specifies this memory cell in this memory core section chip with an 
address givenand performs data read or writing to this memory cell. 
[Claim 18]Two or more memory core section chips formed using the 1st 
semiconductor manufacturing processA memory peripheral circuit part chip formed 
using the 2nd different semiconductor manufacturing process from this 1st 
semiconductor manufacturing processA semiconductor memory device which is 
provided with a means to connect a memory core section chip of this pluralityand this 
memory peripheral circuit part chip and with which said memory core section chip 
shares at least some circuits in this memory peripheral circuit chip. 
[Claim 19]A semiconductor device comprising: 

At least one memory core section chip containing a memory cell for memorizing data 
formed using the 1st semiconductor manufacturing process. 

A signal processing chip which carries a digital disposal circuit which processes using 
data memorized by a memory peripheral circuit part and a memory core section chip 
which are formed using the 2nd different semiconductor manufacturing process from 
this 1st semiconductor manufacturing processA means to connect this memory core 
section chip and this signal processing chip. 

[Claim 20]The semiconductor device according to claim 19 which said memory 
peripheral circuit part specifies said memory cell in said memory core section chip 
with an address givenand performs data read or writing to this memory cell. 
[Claim 21]The semiconductor device according to claim 19 which said memory core 
section chip hasand shares at least some circuits in a memory peripheral circuit chip. 
[ two or more ] 



[Claim 22]A semiconductor device in which a memory chip and a signal processing 
chip were mounted by a multichip mounting meanscomprising: 
A memory cell array part provided with two or more memory cells in which this 
memory chip stores data. 

An accessing means which specifies this memory cell in this memory cell array with 
an address givenand outputs and inputs data. 

A means to have a data terminal for outputting and inputting two or more data in 
paralleland for this signal processing chip to be provided with a data terminal which 
outputs and inputs two or more data in paralleland to transmit two or more data in 
parallel between this memory chip and this signal processing chip. 

[Claim 23]The semiconductor device according to claim 22 which said memory chip is 
realized using the 1st semiconductor manufacturing processand is realized using the 
2nd semiconductor manufacturing process in which said signal processing chip differs 
from this 1st semiconductor manufacturing process. 

[Claim 24]The semiconductor device according to claim 22 provided with a digital 

disposal circuit of further plurality [ signal processing chip / said ]. 

[Claim 25]A semiconductor device in which a memory core section chip and a signal 

processing chip were mounted by a multichip mounting meanscomprising: 

A memory cell array which this memory core section chip equipped with two or more 

memory cells which store data. 

Have a data terminal which outputs and inputs two or more data in paralleland this 
signal processing chipThis memory cell in this memory core section chip is specified 
with an address givenA means to have performed data read or writing to this memory 
cellto have a data terminal and two or more digital disposal circuits which output and 
input two or more data in paralleland to transmit two or more data in parallel between 
this memory core section chip and this signal processing chip. 

[Claim 26]The semiconductor device according to claim 25 formed using the 2nd 
semiconductor manufacturing process in which said memory core section chip is 
realized using the 1st semiconductor manufacturing processand said signal processing 
chip differs from this 1 st semiconductor manufacturing process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to semiconductor devicessuch as a 

semiconductor memory deviceand a manufacturing method for the same. 

It is related with the semiconductor device which fitted the multi chip module (it is 



hereafter described as MCM) especially. 



[0002] 

[Description of the Prior Art]The dynamic random access memory (DRAM) which is 
one of the semiconductor memory is provided with the memory cell array by which 
the memory cell has been arranged at array form as a storage parts store. The chip is 
realized by circuitry as shown to drawing 1 that DRAM can lessen the pin count of a 
package as much as possible. In drawing 1 a memory cell DRAM95 focusing on the 
memory cell array 1 arranged at array form as the circuit block 50 arranged with the 
memory cell and identical pitch in the memory cell array 1the column selector 3 which 
chooses the bit data of arbitrary positions out of the signal amplified by the sense 
amplifier 4 for amplifying the signal of the row decoder 5 for choosing a word line and 
the word line driver 6and bit linesand the sense amplifier 4and is outputted to a data 
line — andlt has the column decoder 2 which generates the selection signal given to 
the column selector 3and the circuit block 50 which doubled the circuit arranged with 
the memory cell and identical pitch in the memory cell array 1 and the memory cell 
array 1 is expressed as a memory core section in subsequent explanation. As a circuit 
arranged without being dependent on the memory cell pitch in the memory cell array 
1A row address from the address signal input terminal A(10:0) 32. The row address 
buffer 10 to receive and a column address. In order to change into the signal given to 
the row decoder 5 and the column decoder 2 from the output signal of the column 
address buffer 9 to receivethe row address counter 1 1 which generates a refresh 
addressthe row address buffer 10and the column address buffer 9The address signal 
inputted. The data writing to the low pulley decoder 8 decoded beforehand and the 
column PURIDE coda 7the data input buffer 12 which outputs and inputs the data of 
data input/output terminal DQ(7:0)36 and the data output buffer 13and a memory cell. 
On a basis RAS and the CAS signal which are inputted from the read amplifier 15the 
RAS signal input terminal 30and the CAS signal input terminal 31 for performing the 
light amplifier 14 for carrying outand data read from a memory cell the timing signal 
inside DRAM. The RAS system / CAS system clock generation circuit 16 to 
generateWE system clock generation circuit 17 which generates the timing signal of 
writing based on WE signal inputted from the WE signal input terminal 35and OE 
system clock generation circuit 1 8 which generates the timing signal of data output 
based on OE signal inputted from the OE signal input terminal 37 — andAs a circuit 
which generates voltage required for the inside of DRAMIt has the pressure-up 
potential generating circuit 19 which is needed for carrying out pressure up of the 
word line potentialthe board electric potential generating circuit 20 which generates 
the potential given to a substrateand the 1 / 2VCC generation circuit 21 which is 
needed as potential given to bit line precharge and a cell plate. In subsequent 
explanationthe circuit arranged without depending is doubled and it is expressed as 
the memory cell pitch in this MORISERU array 1 with a memory peripheral circuit part. 



[0003]By having a circuit shown in drawing 1 on 1 chipDRAM95 becomes only an 
addressdataseveral control signal pinsand a power pin as an external pin in the case 
of mounting in a packageand can be mounted with a small package. When 16MDRAMs 
of 8 bit-data I/O are taken for an exampleas an address pin Eleven pinsTwo pins are 
used as four pins and a power pin as eight pins and a control signal pin as a data 
input/output pinand as a required pin countit is 25 pinsand can mount in the package 
of 28 pins. 

[0004]The example of a chip layout of DRAM of the circuitry shown by drawing 1 is 
shown in drawing 2 . In drawing 2 the case of 16 M bit DRAM is shownthe memory cell 
array 1 is quadrisected by the 4M bit plateand each 4M bit plate is divided into 16 at 
the pan at the 256K— bit memory cell block 96. Each 256K— bit memory cell block 96 is 
provided with the memory cell of 256 low x1024 columnandas for the sense amplifier 
4 and the column selector 3the number of columns and the 1024 same numbers of 
the memory cell are arranged at each memory cell block. The row decoder 6 and the 
word driver 5 are arranged for every memory cell block. 

The column decoder 2 is arranged for every plateand the memory peripheral circuit 
part is arranged at 94 between the column decoders 2 of right and left [ center 
section / chip ]and a chip periphery. 

Although the selection signal to the column selector 3 which is an output of the 
column decoder 2 is a common signal to a plate on either side herethe column 
decoder 2 is arranged at the plate on either siderespectively because a selection 
signal line cannot cross the memory peripheral circuit part 94 of a center section. The 
pad for making connection with an external pin is arranged in the pad formation part 
40 in the chip center section 94and has connected this pad and the external pin of a 
package with the wire bond. 

[0005]Here each signal terminals 30-32 in the case where it mounts in a packageand 
the terminal capacity of 35-37Mostthe data input/output terminal 36 used as an 
input/output terminal is largeand The gate capacitance of an input transistorlt 
becomes the sum total of the wiring capacity from a terminal to an input transistorthe 
capacity of the surge protection device for input trans istorsthe diffusion capacitance 
of a signal output transistorthe capacity of the surge protection device for output 
transistorsand the lead of a package and wire bond capacityand about 5 pF exists. 
Generally two or more memories are used for a systemand each terminal of two or 
more memories is connected in common by bus wiring. For this reasonin DRAMare 
performing characterization as that by which the load carrying capacity of 50 pF is 
connected to each pinand as bit width of data I/OUnder the present circumstances in 
consideration of increase of the power consumption not only by restriction of a 
package pin count but load-carrying-capacity driveand a noiseetc.an about 8-16-bit 
thing is realized. 

[0006]The example of a realization means of the system which used DRAM is shown 
in drawing 3 . 70 is a printed-circuit board and signal-processing LSI71such as 



DRAM72CPUetc. which were packed on this printed-circuit board 70is carried out 
with solder. It is connected by the printed wiring 73 between DRAM72 and signal- 
processing LSI71. Although the system configuration example using one DRAM was 
shown in drawing 3 there are also many systems using DRAM two or more. 
[0007] 

[Problem(s) to be Solved by the Invention]In order to realize mass memory cell 
capacitors and a memory cell transistor with little leakage current with a small 
areaDRAM uses a complicated semiconductor manufacturing process with many 
routing countersand is manufacturedCompared with the logic LSI process of realizing 
logic LSI in the same design rule in the DRAM process using a 0.5-micrometer design 
ruleit is about 1.5 times the manufacturing cost of this. 

[0008]In the DRAM circuitry shown in drawing 1 the portion which needs a DRAM 
process is only the memory cell array land portions other than memory cell array 1 
on a chip can be manufactured in the logic LSI process of realizing logic LSI. 
Howeveras shown in drawing 2 all the portions of the circuitry shown in drawing 1 are 
manufactured in the DRAM processand DRAM is made expensive. 
[0009]Also in semiconductor memory other than DRAMthis is the same and 
SRAMEEPROMthe flash memoryetc. have realized on 1 chip what includes peripheral 
circuit parts other than a memory cell array in an expensive process compared with a 
logic LSI processand make semiconductor memory expensive. 
[0010]In the system for which only the thing up to 8-16 bits is realizedbut the bit 
width of data I/O of a memory needs the data transfer of multi-bit width as 
mentioned aboveMulti-bit width data I/O was realized using many memories of small 
capacityand it had become a large area and an expensive system. 
[001 1]Although two or more bare chips containing a memory are mounted in the same 
substrate with a miniaturization and improvement in the speed of a system and 
development of the MCM art aiming at connecting between chips with the shortest 
wiring prospersSince the expensive memory manufactured with the composition of 
conventional drawing 2 also in the memory chip used for this MCM is used as it is and 
the data I/O bit width in memory 1 chip is restrictedin order to realize data I/O of 
multi-bit widthmany memories of small capacity needed to be used. 
[0012]For improvement in the speed of the stored data holding property of a memory 
cellor access timein DRAMthe semiconductor substrate is set as negative 
potentialand this negative potential is generated by the board electric potential 
generating circuit 20 accumulated by the DRAM chip. On the other handsince it 
becomes the composition that a semiconductor substrate is groundedcompared with 
logic LSIthe impedance of the semiconductor substrate of DRAM will become 
highandas for logic LSIIatchup and serge tolerance will usually become low. For this 
reasonwhile needing the input surge protection of a large areain DRAM using 
minuteness making process technology3-fold well-structure process of making the 
substrate of only a memory cell region into negative potential etc. are neededand 



be a peripheral circuit block. 

[0023]A circuit which may be accumulated on one semiconductor chip other 
semiconductor devices of this inventionlt is the semiconductor device divided into the 
1st circuit block and the 2nd circuit block from which a block parameter differsThis 
1st circuit block is formed on the 1st semiconductor chipthis 2nd circuit block is 
formed on the 2nd semiconductor chipthis 1st circuit block and this 2nd circuit block 
are electrically connectedand the above-mentioned purpose is attained by that. 
[0024]Said block parameter An operation clock frequencya design rulea threshold (Vt) 
of a transistorlt is the parameter chosen from a group which consists of a difference 
of power supply voltagea digital circuitor analog circuitrya difference of a usual MOS 
circuit or a CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or 
RAMand a difference of logic or a memory. 

[0025]The 1st circuit part that has two or more circuit blocks for a semiconductor 
device of further others of this invention to achieve the 1st function at leastThis 1st 
function is the semiconductor device provided with the 2nd circuit part that has a 
circuit block for achieving the 2nd different functionAt least one circuit block among 
circuit blocks of this plurality of this 1st circuit partWith a circuit block of this 2nd 
circuit partit is formed on the 1st semiconductor chipand the remaining circuit blocks 
of this 1st circuit partit is formed on the 2nd different semiconductor chip from this 
1st semiconductor chipand — this — it electrically being connected to a circuit block 
formed on the 2nd semiconductor chipandA block parameter about a circuit block of 
this 1st circuit part formed on this 1st semiconductor chipRather than a block 
parameter about other circuit blocks of this 1st circuit part formed on this 2nd 
semiconductor chipit is close to a block parameter about a circuit block of this 2nd 
circuit partand the above-mentioned purpose is attained by that. 
[0026]As two or more circuit blocks which achieve said 1 st functionsaid 1st circuit 
part has a memory cell block and a memory peripheral circuit block at leastand said 
2nd circuit partAs a circuit block which achieves said 2nd functionit has a digital 
disposal circuitthis digital disposal circuit and this memory peripheral circuit block 
may be formed on said 1st semiconductor chipand this memory cell block may be 
formed on said 2nd semiconductor chip. 

[0027]Said block parameter An operation clock frequencya design rulea threshold (Vt) 
of a transistorlt is the parameter chosen from a group which consists of a difference 
of power supply voltagea digital circuitor analog circuitrya difference of a usual MOS 
circuit or a CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or 
RAMand a difference of logic or a memory. 

[0028]A memory peripheral circuit part chip of this invention with an input/output 
terminal for transmitting and receiving a signal to other semiconductor memory core 
chips containing a memory cell arrayand an address given. A memory cell of these 
memory cell arrays in this semiconductor memory core chip is specifiedit has a 
memory peripheral circuit which performs data read or writing to this memory celland 



the above-mentioned purpose is attained by that. 

[0029]A memory core chip of this invention is provided with an input/output terminal 
for transmitting and receiving a signal to other semiconductor chips including a 
memory peripheral circuitand a memory cell arrayand them with an address given. A 
memory cell is specified from this memory peripheral circuit of this semiconductor 
chipdata read or writing to this memory cell is performedand the above-mentioned 
purpose is attained by that. 

[0030]At least one memory core section chip with which a semiconductor memory 
device of this invention is formed using the 1st semiconductor manufacturing 
processlt has a means to connect a memory peripheral circuit part chip formed using 
the 2nd different semiconductor manufacturing process from this 1st semiconductor 
manufacturing processand this memory core section chip and this memory peripheral 
circuit part chipand the above-mentioned purpose is attained by that. 
[0031]Including a memory cell for said memory core section chip to memorize 
datasaid memory peripheral circuit part chip may specify this memory cell in this 
memory core section chip with an address givenand may perform data read or writing 
to this memory cell. 

[0032]Two or more memory core section chips with which other semiconductor 
memory devices of this invention are formed using the 1st semiconductor 
manufacturing processA memory peripheral circuit part chip formed using the 2nd 
different semiconductor manufacturing process from this 1st semiconductor 
manufacturing processlt has a means to connect a memory core section chip of this 
pluralityand this memory peripheral circuit part chipand said memory core section 
chip shares at least some circuits in this memory peripheral circuit chipand the 
above-mentioned purpose is attained by that. 

[0033]At least one memory core section chip containing a memory cell for a 
semiconductor device of further others of this invention to memorize data formed 
using the 1st semiconductor manufacturing processA signal processing chip which 
carries a digital disposal circuit which processes using data memorized by a memory 
peripheral circuit part and a memory core section chip which are formed using the 
2nd different semiconductor manufacturing process from this 1st semiconductor 
manufacturing processlt has a means to connect this memory core section chip and 
this signal processing chipand the above-mentioned purpose is attained by that. 
[0034]With an address givensaid memory peripheral circuit part may specify said 
memory cell in said memory core section chipand may perform data read or writing to 
this memory cell. 

[0035]Said memory core section chip has more than oneand shares at least some 
circuits in a memory peripheral circuit chip. 

[0036]A semiconductor device of further others of this invention is a semiconductor 
device mounted by a multichip mounting meansand a memory chip and a signal 
processing chip this memory chipA memory cell array part provided with two or more 



memory cells which store dataAn accessing means which specifies this memory cell 
in this memory cell array with an address givenand outputs and inputs datalt has a 
data terminal for outputting and inputting two or more data in paralleland this signal 
processing chip is provided with a data terminal which outputs and inputs two or more 
data in parallelit has a means to transmit two or more data in parallel between this 
memory chip and this signal processing chipand the above-mentioned purpose is 
attained by that. 

[0037]Said memory chip is realized using the 1st semiconductor manufacturing 
processand said signal processing chip may be realized using the 2nd different 
semiconductor manufacturing process from this 1st semiconductor manufacturing 
process. 

[0038]Said signal processing chip may be provided with further two or more digital 
disposal circuits. 

[0039]A semiconductor device of further others of this invention is a semiconductor 
device mounted by a multichip mounting meansand a memory core section chip and a 
signal processing chip this memory core section chipHave a memory cell array 
provided with two or more memory cells which store dataand a data terminal which 
outputs and inputs two or more data in paralleland this signal processing chipThis 
memory cell in this memory core section chip is specified with an address 
givenPerformed data read or writing to this memory celland it has a data terminal and 
two or more digital disposal circuits which output and input two or more data in 
parallelit has a means to transmit two or more data in parallel between this memory 
core section chip and this signal processing chipand the above-mentioned purpose is 
attained by that. 

[0040]Said memory core section chip is realized using the 1st semiconductor 
manufacturing processand said signal processing chip may be formed using the 2nd 
different semiconductor manufacturing process from this 1st semiconductor 
manufacturing process. 
[0041] 

[Embodiment of the Invention]The semiconductor device of this invention is provided 
with two or more circuit blocks containing the 1st circuit block and the 2nd circuit 
block from which a block parameter differsthe 1st circuit block is formed on the 1st 
semiconductor chipand the 2nd circuit block is formed on the 2nd semiconductor chip. 
Hereblock parameters are a difference of an operation clock frequencya design 
rulethe threshold (Vt) of a transistorpower supply voltagea digital circuitor analog 
circuitryand the difference of a usual MOS circuit or CMOS circuita bipolar circuita by 
CMOS circuitetc. As a block parametera difference of the logic characteristicssuch 
as a difference of ROM or RAM and a difference of logic or a memoryis also included 
in others. 

[0042]A large-scale system is formed on one semiconductor chip in recent yearsthe 
characteristicssuch as working speedare raised by itand the view of the system-on- 



chip which is going to reduce a manufacturing cost is becoming in use. In such a 
system-on-chip type semiconductor devicetwo or more circuit blocks are 
accumulated on one semiconductor chipand the design is performed so that the 
circuit block of these plurality may be arranged with the optima! layout. Although two 
or more circuit blocks accumulated may differ in a block parameter mutuallythey have 
been believed that being accumulated on one semiconductor chip is most preferred. 
When the invention-in-this-application person classified two or more circuit blocks 
based on various parameters and it dared to have distributed them on a different 
semiconductor chip regardless of the common sensehe found out that effectssuch as 
reduction of a manufacturing costwere acquired on the contrary. 
[0043]It is whether to form an important point on each semiconductor chip when 
distributing two or more circuit blocks by classifying each circuit block according to 
what kind of standard. The point is explained belowreferring to drawing 4 (a) - (c). 
[0044] Drawing 4 (a) shows two or more circuit blocks classified functionally 
[ usual ]and drawing 4 (b) shows typically the layout of the semiconductor device 
which accumulated these circuit blocks on one semiconductor chip. Drawing 4 (c) 
classifies a circuit block into two groups based on the block parameter whether they 
are digital one or an analogand shows typically the layout of the semiconductor device 
which rearranged each on two different semiconductor chips. 
[0045]The image processing system used for a home video game machine etc. 
comprises a CPUimage processing LSIand an NTSC encoderas shown in drawing 4 (a). 
The NTSC encoder contains the logic circuit (LOGIC) unit and the D/A converter 
(DAC) partand as a wholethese operate so that the function of an NTSC encoder may 
be exhibited. The LOGIC section controls the output level of the DAC section based 
on a RGB digital signal. The DAC section contains the decoder portion (DAC-DEC) 
which decodes a digital signaland the current cell array portion (DAC-ARRAY) which 
outputs an analog signal according to the signal from a decoder portion. A decoder 
portion (DAC-DEC) is constituted by the digital circuitand the current cell array 
portion (DAC-ARRAY) is constituted by analog circuitry. As a resultthe NTSC 
encoder can generate an NTSC composite signal from a RGB digital signal. CPUimage 
processing LSIand an NTSC encoder are respectively formed on a separate 
semiconductor chip. Each semiconductor chip is arranged on the circuit boardand is 
electrically connected by the wiring on the circuit board. Since it is thought that 
carrying out interconnection with the wiring on the circuit board checks high-speed 
operationthe system of drawing 4 (a) is being accumulated by development of large- 
scale LSI production technology and fullness of the design support tool using CAD on 
one semiconductor chipas shown in drawing 4 (b). 

[0046]According to the invention in this applicationbased on the block parameter 
whether they are digital one or an analogthe circuit block of the above-mentioned 
system is classified and is distributed on a different semiconductor chip. The circuit 
part which performs digital operation in the LOGIC section in an NTSC encoder and 



the DAC section is specifically separated from the circuit part which performs analog 
operation in the DAC sectionand it is accumulated on one semiconductor chip (for 
digital circuits) with a CPU block and CG block. On the other handthe analog circuit 
section of the DAC section of an NTSC encoder is formed on other semiconductor 
chips (for analog circuitry). The following effects are acquired by doing in this way. 
That isthe analog circuit section of the DAC section of an NTSC encoder is sensitive 
to a noiseand tends to receive the adverse effect by a noise. For this reasonif the 
DAC section is formed on the same semiconductor chip as the LOGIC section 
currently formed of the digital circuitthere is a possibility that the noise resulting from 
operation of a digital circuit may reach the DAC section via a semiconductor chip. If a 
circuit block required in order to attain the function which an NTSC encoder has is 
formed on two semiconductor chips as mentioned abovethe problem by such a noise 
is solvable. According to a semiconductor manufacturing processit differs and each 
design rule also differs from the process of forming analog circuitryand the process of 
forming a digital circuit. For this reasonif it divides into the semiconductor chip for 
digital circuitsand the semiconductor chip for analog circuitry and a manufacturing 
process is performedit is the optimal design rule about each semiconductor chipand 
can produce in the manufacture procedure which moreover omitted the unnecessary 
process. Usuallysince the cost per process is relatively expensiveif the severe 
process of a design rule finds a producible circuit block according to a loose design 
rule and separates the circuit block on other semiconductor chipsa manufacturing 
cost can be reduced as a whole. 

[0047]Thusafter separating into two or more semiconductor chips and forming a 
circuit blockMCM is formed from the semiconductor chip of these plurality. MCM 
arranges two LSI chipsfor exampleas shown in drawing 5 (a) - (c)and it is produced by 
carrying out interconnection by a solder bump. The point that the semiconductor 
device of this invention differs from the conventional MCMThe semiconductor device 
of this invention does not form one modulecombining two or more existing 
semiconductor chips simplyAfter building one system which has two or more circuit 
blocksa specific block parameter is at the point which uses for a module the 
semiconductor chip separated for every group common to mutualor near group of a 
block parameter. 

[0048]According to other embodimentsthe memory cell block which has two or more 
memory cellsand the memory peripheral circuit block for accessing the selected 
memory cell in a memory cell block are formed on a different semiconductor chip. By 
the memory cell block and a memory peripheral circuit blockdesign rules (lower limit) 
differ and the sequences of a manufacturing process also differ. Howeverit was 
believed that these blocks should have been accumulated on one semiconductor chip 
in order to exhibit the function as a DRAM. According to this inventiona memory cell 
block and a peripheral circuit block are classified on the basis of a block parameter 
called a design ruleand are formed on a different semiconductor chip. About this 



inventionan example is described in detail later. 

[0049]According to other desirable embodimentsa core based CPU and a peripheral 
circuit block are formed on a separate semiconductor chip. Herea core based CPU 
decodes a command at leasthas a control section which performs a control actionand 
the operation part which performs arithmetic logic operationand is a circuit which 
controls peripheral equipment. 

[0050]It roughly divides into the method of distribution a block of these pluralityand 
there are two in it. In the case where two or more circuit block A to C for attaining 
one function is formed on the one semiconductor chip 700 as the 1st is shown in 
drawing 6 (a)As a block parameter finds out other circuit blocks and a different circuit 
block and shows drawing 6 (b)the blocks A and B are formed on the semiconductor 
chip 710and the block C is formed on the semiconductor chip 720. The two 
semiconductor chips 710 and 720 are connected mutually. 

[0051] As the 2nd is shown in drawing 7 (a)two or more circuit block A-C for attaining 
the 1st function is formed on the 1st semiconductor chip 800And in the case where 
two or more circuit blocks D and E for attaining the 2nd function are formed on the 
2nd semiconductor chip 81 OAs shown in drawing 7 (b)a block parameter finds out 
different circuit block C from other circuit blocks A and Band forms on other 
semiconductor chips 830. The remaining circuit blocks A and B are formed on the 
semiconductor chip 820. The two semiconductor chips 820 and 830 are connected 
mutually. 

[0052]Belowthe manufacturing method of the semiconductor device by this invention 
is explainedreferring to drawing 8 . 

[0053]Firstat the process S1 shown in drawing 8 a netlist is determined using CAD and 
a block parameter is read. Thenhierarchy deployment is performed about a circuit 
block. Nextthe group division of the circuit block is carried out on the basis of a 
specific block parameter at the process S2. Thena group hierarchy is added to a 
netlist at the process S3. By thisassignment is completed on the semiconductor chip 
of the plurality of a circuit block. 

[0054]The publicly known process for manufacturing each semiconductor chip after 
this will be performed. It is process S4and the layout of the circuit formed on each 
semiconductor chip is determinedandspecificallya layout is verified at the process S5. 
Mask data are produced at the process S6and a mask is produced at the process S7. 
A circuit is formed in each semiconductor chip by the process S8 and S9 using those 
masks. The process S8 and S9 include two or more sub processessuch as thin film 
deposition and a photolithographyrespectively. 

[0055]In this waypreferablyby MCM artit is connected mutually and at least two 
formed semiconductor chips form one semiconductor device. 
[0056]Nextif a circuit block is divided based on what kind of block parameterit will 
explain using the following table what kind of advantage is acquired. Table 5 has 
written the circuit name formed on the 2nd semiconductor chip at the B column in 



the circuit name formed on the 1st semiconductor chip at the A column in the block 
parameter chosen as a standard of circuit block division in the C column from Table 1. 
[0057] 
[Table 1] 



[0058] 
[Table 2] 



[0059] 
[Table 3] 



[0060] 
[Table 4] 



[0061] 
[Table 5] 

[0062]The case where the 1st line of Table 1 formed peripheral circuitssuch as a row 
decoder and column decoderson the 1st semiconductor chip on the basis of the 
design ruleand the memory core circuit where many memory cells were arranged on 
the 2nd semiconductor chip is formed is shown. Interconnection of these 
semiconductor chips is carried outand they constitute one semiconductor memory 
device. 

[0063]According to the example shown in Table 1a manufacturing cost can be 
reduced. If the circuit block from which a design rule differs is formed on one 
semiconductor chipit will be formed with the severe circuit block of a design rule to 
the circuit block of a design rule loose in comparison. 

[0064]A manufacturing process special for formation of structure with an expensive 
manufacturing installation detailed required is relatively required of manufacture of 
the severe circuit block of a design rule too much in many cases. Relatively [ a design 
rule ]if a loose circuit block is relatively divided on a semiconductor chip different 
from a severe circuit block and is formedthe semiconductor chip will be simply formed 
at a process cheap in comparisonand its manufacturing yield will also improve. As a 
resultthe semiconductor device formed from two semiconductor chips is also 
manufactured with the sufficient yield at low cost as a whole. 
[0065]According to the example shown in Table 2the semiconductor device which 



carries out high-speed operation with low power consumption is obtained. 
Generallysince the semiconductor device in which high-speed operation is possible 
tends to produce big leakage currentit has the tendency for power consumption to be 
large. Although the circuit block with a low threshold of a transistor operates at a high 
speed relativelyits leakage current is relatively large. If it separates into the circuit 
block which should be operated relatively at high speedand the circuit block which 
may be operated relatively at a low speed based on the threshold of a transistorsince 
it can be alikerespectively and each semiconductor chip can be formed by the 
suitable manufacturing processwith low power consumptionthe semiconductor device 
which carries out high-speed operation is comparatively alikeand can form cheaply. 
[0066]Since the optimal power supply voltage can be set up for every semiconductor 
chip according to the example which Table 3 showsthe semiconductor device which 
carries out high-speed operation with low power consumption can form cheaply in 
comparison like the example of Table 2. Generallythe working speed of very large 
scale integration (LSI) is proportional to power supply voltage. That isif power supply 
voltage fallsthe highest frequency that can operate will become low. On the other 
handpower consumption is proportional to the square of power supply voltage. In the 
case of LSI which operates on the same frequencythe power consumption at the time 
of making it operate with the power supply voltage of 3 volts turns into about 40% of 
the power consumption in the case of making it operate with the power supply voltage 
of 5 volts. In 3 volts50-MHz operation and the MCU core (my koro controller unit 
core) in which 25-MHz operation is possible in 2 volts are usedFor examplewhen MCU 
for image processing which performs 25-MHz operation at 3 volts is formedthis MCU 
for image processing will operate with the comparatively high power supply voltage of 
that clock frequency. This causes consumption of useless electric power. In operation 
of MCUthe power supply voltage of 2 volts may be preferredand the power supply 
voltage of 3 volts may be preferred in operation of a peripheral circuit. In such a 
casea MCU core and a peripheral circuit are formed on a separate semiconductor 
chipand if different voltage is supplied to each semiconductor chipas a semiconductor 
deviceoperation of high-speed low power consumption will be realized under the 
optimal power supply voltage. 

[0067]According to the example shown in Table 4a manufacturing cost can be 
reduced. Since it has the structure which should be manufactured by different 
manufacturing process from the circuit block which operates with high clock 
frequency relativelyand the circuit block which operates with relatively low clock 
frequencyif each circuit block is formed on a separate semiconductor chipa 
manufacturing cost will be reduced as a whole. The effect acquired from the example 
shown in Table 2 is acquired similarly. 

[0068]According to the example shown in the 5th line from the 1st line of Table 5a 
manufacturing cost also including design cost is reduced. In the example of the 1st to 
5th line of Table 5the circuit on one semiconductor chip is constituted from a circuit 



block with a general-purpose function between two semiconductor chipsand 
composition of the circuit on the semiconductor chip of another side is enabled to 
differ for every user. For this reasonit is designedand the semiconductor chip in which 
designs may differ for every user is manufacturedand becomes things so that it may 
have various compositionbut a general-purpose semiconductor chip may be used in 
common to the semiconductor chip of the various sorts manufactured by making it 
such. For this reasonwhen manufacturing two or more semiconductor devicesor when 
a design variation is performedthe advantage that a manufacturing cost is reduced is 
acquired. 

[0069]According to the example shown in the 6th line of Table Sdegradation of the 
performance by a noise is prevented. About thisit is as above-mentioned. According 
to the example shown in the 7th line of Table Sand the 8th linewhen the circuit on 
each semiconductor chip is manufactured by the optimal manufacturing process for 
eachit is effective in a manufacturing cost being reduced. 
[0070](Example 1) Belowthe 1st example of the semiconductor device by this 
invention is described in detail. 

[0071]The example of composition of the semiconductor memory of this example is 
shown in drawing 9 . Drawing 9 shows the composition of DRAMand each circuitry 
element is the same as that of drawing l and gives the same number to each. 
DRAM80 comprises a semiconductor chip in which the memory core section 50 
differs from the memory peripheral circuit part 60. The memory core section chip 50 
comprises the sense amplifier 4the column selector 3the column decoder 2the word 
driver 6and the row decoder 5 which are arranged with the memory cell and identical 
pitch in the memory cell array 1 and this memory cell array 1 As an input output signal 
to this memory core section chip 50The PURIDE code address input signal XAi to the 
row decoder 5. (27: 055PURIDE code address input signal YAi(23:0)52 to the column 
decoder 2data input/output signal Dco(7:0)51 to the column selector 3substrate 
potential input VBB56pressure-up potential input VPP55cell plate potential. And the 
bit line precharge potential input VBPVCP54 and power supply input 
VCC57VSS58and several control signal inputs that are not illustrated further occur. 
[0072]The memory peripheral circuit part chip 60The row address buffer 10the 
column address buffer 9the row address counter 1 1the low pulley decoder 8the 
column PURIDE coda 7the data input/output buffers 12 and 13the light amplifier 
14the read amplifier 15the RAS system CAS system clock generation circuit 16WE 
system clock generation circuit 17 and OE system clock generation circuit 18 — 
andComprise the pressure-up potential generating circuit 19the board electric 
potential generating circuit 20and the 1 / 2VCC generation circuit 21 and as an input 
output signal to this memory peripheral circuit part chip 60As an external signal over 
DRAM80the address input signal A(10:0) 32data input/output signal DQ(7:0)36the 
RAS input signal 30the CAS input signal 31 the WE input signal 35the OE input signal 
37and the power supplies VCC33 and VSS34As a signal between the memory core 



section chips 50The PURIDE code address output signal XAo of the low pulley 
decoder 8. (27: 063PURIDE code address output signal YAo(23:0)62 of the column 
PURIDE coda 7data input/output signal Dpe(7:0)61 to a data lineboard electric 
potential generating circuit output VBB66pressure-up potential generating circuit 
output VPP651 / 2VCC generation circuit output VCPVBP64and several control 
signal outputs that are not illustrated further occur. 

[0073]DRAM80 realizes the same function as DRAM95 shown in drawing 1 by 
connecting the required signal between the memory core section chip 50 and the 
memory peripheral circuit part chip 60. 

[0074] Drawing 10 shows the example of a chip layout of the memory core section 
chip 50 in DRAM80 divided into the memory core section chip 50 and the memory 
peripheral circuit part chip 60 as shown in drawing 9 and the example of mounting of a 
chip. The memory core section chip 50 is manufactured using the DRAM processand 
the memory cell array 1the sense amplifier 3the column selector 4the row decoder 
6and the word driver 5 are arranged. Although the memory plate in which the memory 
cell array 1 was quadrisectedthe row decoder 6and the word driver 5 are the same 
layouts as drawing 2 The one column decoder 2 is arranged in common to a memory 
plate on either sideand the column selector selection signal which is an output of the 
column decoder 2 is wired common to the column selector in a memory plate on 
either side. 

[0075]The circuit shown in the memory peripheral circuit part 60 in drawing 9 is 
arrangedand the memory peripheral circuit part chip 60 is manufactured in the 
process of differing from the DRAM process used for manufacture of the memory 
core section chip 50 like a logic LSI process. The memory peripheral circuit part chip 
60 and the memory core section chip 50 are mounted in the common substrate 81 and 
DRAM80 in drawing 9 is constituted by connecting connection between chips with the 
wye YABODO wiring 82. The pad 83 for connecting an external focus is arranged at 
the memory peripheral circuit part chip 60DRAM composition shown in this drawing 
10 is mounted in the same package as the conventional DRAMand the pad and 
external pin in the pad formation part 83 arranged at the memory peripheral circuit 
part chip 60 are connected. 

[0076]Herein 16 M bit DRAM in composition of being shown in drawing 9t he 
connection signal number between the memory peripheral circuit part chip 60 and the 
memory core section chip 50 can become about 60and the connection using the wire 
bond wiring 82 as shown in drawing 10 can realize it with a low price. When making 
connection between chips with still more numbersthe method etc. which mount a chip 
in a substrate by a vamp can realize easily using a wiring board. 
[0077]Since it becomes possible to manufacture only the memory core section chip 
50 using an expensive memory processand to use a cheap logic LSI process for 
manufacture of the memory peripheral circuit part chip 60 by considering it as such a 
memory configurationcheap DRAM is realizable. 



[0078]While the memory core section chip 50 makes a semiconductor substrate the 
substrate potential VBB for the improved efficiency of DRAM and being able to make 
substrate potential of the memory peripheral circuit part chip 60 into earth potentials 
like iogic LSISince the circuit element by which direct continuation is carried out to 
the external pin of a package will exist only in the memory peripheral circuit part chip 
60latchup — in DRAM using a minuteness making process while being able to 
wearbeing able to make serge tolerance be the same as that of logic LSI and being 
able to make area of a protection circuit small — latchup — it can wear and the 
measures against serge can be taken easy. Although constituted by each of the 
memory core section chip 50 shown in drawing 10 and the memory peripheral circuit 
part chip 60 with each circuit element shown in drawing 9 By what kind of circuitry the 
memory core section chip 50 and the memory peripheral circuit part chip 60 are 
manufactured. It is dependent on the block division system of a memorythe wiring 
number during a chipetc.and assignment for the memory core section chip 50 and the 
memory peripheral circuit part chip 60 of the optimal circuitry element is dependent 
on the requirement specification of a memory to realize. 

[0079]Although a cheap DRAM realization means by this invention to realize in old 
explanation using a semiconductor manufacturing process which is different in the 
memory peripheral circuit part chip 60 and the memory core section chip 50 has been 
describedAlso in semiconductor memorysuch as SRAM other than DRAMEEPROMand 
a flash memoryit can guess easily that the same effect can be attained by using the 
memory realization means shown in drawing 9 and drawing 10 . 
[0080](Example 2) Although the memory realization means in the case of using one 
memory core was shown in drawing 9 and drawing 10 In the system using a 
memorywhen the memory of the capacity which a system needs is unrealizable with 
one chipa system will be realized using the memory of two or more chips. The 2nd 
example of composition in the semiconductor memory of this invention which 
constitutes the memory core section and memory peripheral circuit part in the case 
where two or more memory cores are used from a different chip is shown in drawing 
Hand the example in the case of using two memory core section chips is shown in 
drawing 1 1 . 121-1 and 121-2 are the memory core section chips provided with the 
same constituent circuits as the memory core section chip shown in drawing 
9respectivelyEach input output signal of this memory core section chip 121-1 and 
121-2 is equipped with the buffers 67-69and it is controlled so that chip select signal 
CS59-1 and 59-2 are activated. 122 is a peripheral circuit chipand except that the 
two chip select signals (CS1CS2) 38 and 39 are crossing the chipit is the same as 
that of the peripheral circuit chip shown in drawing 9 . The memory core section chip 
121-11 21 -2and the peripheral circuit chip 122 are mounted in a substrateand the 
example which connected between each chip is shown in drawing 1 2 . The memory 
core section chip 121-1 121-2and the peripheral circuit chip 122 are mounted in the 
substrate 1 20and each signal pad is connected to the substrate 1 20 by the wire bond 



82. Except for chip select signal CScommon connection of the memory core section 
chip 121-1 and the signal wire of 121-2 is carried out with the wiring 131 on a 
substrateand they are connected with the peripheral circuit chip 1 22. The memory 
core section chip 121-1 and chip select signal CS of 121-2 are independently 
connected with the chip select signals (CS1CS2) 38 and 39 of the peripheral circuit 
chip 1 22respectively. 

[0081]In accessing the memory core section chip 121-1 from the exteriorWhile giving 
a required signal to RAS (30)CAS (31)WE (35)and OE (37)a selection signal is given to 
CS1 (38Hhe signal wire buffers 67-69 of the memory core section chip 121-1 are 
activatedand a required signal is given to a memory core and accessed. Since the 
selection signal is not given to CS2 (39) at this timethe signal wire buffers 67-69 of 
the memory core section chip 121-2 are not activatedand access to a memory core 
is not performed. Thereforeby generating a chip select signal (CS1CS2) by 1 bit of the 
address to a memoryand giving the remaining address to the address terminal 
32Access to all the memory spaces that comprise the memory core section chip 
121-1 and 121-2 can be performed. 

[0082]Although the case where two memory core section chips are used has been 
explained in drawing 1 1 and drawing 12 When using many memory core section chips 
furthermoreand only the number of memory core section chips is provided with the 
chip select signal given to a memory peripheral circuitit can be understood easily that 
the same function is realizable. 

[0083]Thuswhen using two or more memory core section chips by having drawing 1 1 
and composition shown figure 12 it becomes possible to share a memory peripheral 
circuit. 

[0084]As stated abovecheap semiconductor memory is realizable by dividing 
semiconductor memory into a memory core section chip and a memory peripheral 
circuit part chipmanufacturing itand connecting a chip by a mounting means. 
[0085](Example 3) A memory is used with other LSIsuch as signal-processing 
LSIconstitutes the systemand explains below the optimal semiconductor device 
realization means in the system level containing such a memory and signal-processing 
LSI. 

[0086]In realizing a signal processing systemthe signal processing chip and 
semiconductor memory which were integrated serve as an indispensable existence. 
Thereforethe signal processing system is realized combining two or more signal 
processing chip and two or more memory chips. 

[0087]On the other handthe bare chip mounting by MCM prospers as art for the 
miniaturization of systemssuch as a portable device. MCM mounts an LSI chip in a 
substrate as [ bare chip ]and connects between LSI chips using various methods. 
[0088]The 1st example of composition of the semiconductor device in this invention 
in the system which used semiconductor memory and a signal processing chip is 
shown in drawing 13 and it is considered as the example using DRAM as 



semiconductor memory. In drawing 1 3 200 is the circuit board and the DRAM core part 
chip 201 and the signal processing chip 202 are mounted. The DRAM core part chip 
201 serves as circuitry shown in the memory core section 50 in drawing 9 and is 
manufactured in a memory process. The signal processing chip 202 is provided with 
the pad formation part 204 for making connection with the digital disposal circuit 206 
and the DRAM peripheral circuit unit 203 which perform a logical operation etc.and an 
external pinSince the digital disposal circuit 206 in the signal processing chip 202 
performs a logical operation and the DRAM peripheral circuit unit 203 serves as 
circuitry shown in the memory peripheral circuit part 60 in drawing 9 this signal 
processing chip 202 is a chip which can be manufactured in a logic LSI process. The 
required connection between this DRAM peripheral circuit unit 203 and the DRAM 
core part chip 201 is connected with the wire bond wiring 208. Herewhen the memory 
space which a system needs is 2 M bytesthe memory space of a DRAM core part 
chip can be 16M bitand one chip can realize it in the present semiconductor 
manufacturing technology. Like [ when performing bit width of the data transfer 
between the digital disposal circuit 206 and a memory at 8 bits ] explanation by 
drawing 10 The signal wire connection number between the DRAM peripheral circuit 
unit 203 and the DRAM core part chip 201 can become about 70and can be realized 
by connection with a wire bond as shown by a diagram. 

[0089]In such compositionthe digital disposal circuit 206 will give an address and a 
control signal to the DRAM peripheral circuit unit 203 in the same chipand will output 
[ when the digital disposal circuit 206 in the signal processing chip 202 accesses 
DRAM ] and input data. 

[0090]The DRAM core part chip 201 realized by having such composition using an 
expensive processlt becomes only a memory core section arranged in the pitch of a 
memory celland the DRAM peripheral circuit unit 203 can be realized by a cheap 
semiconductor manufacturing process compared with a memory process together 
with the digital disposal circuit 206. When the digital disposal circuit 206 in the signal 
processing chip 202 is large-scalecompared with the case where the DRAM peripheral 
circuit unit 203 is not includedthe rate of the increase in a chip size of the signal 
processing chip 202 is very small. Thereforethe fall of the manufacturing yield by 
having included DRAM peripheral circuit 203 and the rise of chip cost are very small 
in a similar mannerand a cheap system can be realized. 

[0091]Since a signal processing chip and a memory chip can be connected now with 
many wiring by using MCM art as mentioned abovea highly efficient signal processing 
system is realizable with cheap composition by using this MCM art. 
[0092](Example 4) Drawing 1 4 shows the 2nd example of composition of the 
semiconductor device in this invention which constitutes the signal processing system 
which used semiconductor memory and a signal processing chip using MCM art. In the 
figurethe example of the system using DRAM as semiconductor memory is shown. 
The signal processing chip 302 is provided with the core based CPU 303 which 



calculatesand is provided with the data cache memory 304 and the instruction 
memory 305 for improvement in the speed of access with a memory. When access to 
the data cache memory 304 and the instruction cache memory 305 from the core 
based CPU 303 is a miss hitln order to replace the block data in this data cache 
memory 304 and the instruction memory 305 with the data of DRAM chip 301 It is 
necessary to transmit a lot of data between DRAM chip 301 the data cache memory 
304and the instruction memory 305. Since this transfer time influences the 
processing performance of a systemto transmit for a short time is demanded. 
[0093]Herewhen the memory space which a system needs is 2 M bytesthe memory 
space of DRAM chip 301 is 16M bitand art realizable with one chip is established in 
the present semiconductor manufacturing technology. In the conventional 16 M bit 
DRAMdata input/output bit width is about 8-16 bits as mentioned above in 
consideration of increase of the power consumption by load-carrying-capacity 
driveand a noiseetc. Since the data-pins terminal capacity of packed DRAM which is 
shown in drawing 3 is set to about 5 pF as mentioned above and the data-pins 
terminal capacity of signal-processing LSI also serves as a comparable valueln 
mounting to the printed-circuit board of the signal processing LSI and DRAM shown 
in drawing 3 it is set to about 15 pF as the sum total of each terminal capacity and 
printed wiring capacity as capacity of the data line to which the signal processing LSI 
and DRAM is connected. On the other handin the composition shown in drawing 
14Since each chip can be manufactured on the assumption that mounting by MCMthe 
data pins of the signal processing LSI and DRAMSince it is not necessary to enlarge 
transistor size of an input output buffer and since external load capacity is limitedand 
direct continuation is not carried out to an external pinwhen a surge protection device 
becomes unnecessarythe terminal capacity of data pins can be about 1 
pFrespectively. Thereforesince the capacity of the data line to which the signal 
processing LSI and DRAM is connected is set to about 2 pFwhen it is considered as 
60-120 bits as the number of data pinsthe power consumption for a data-pins 
capacity drive becomes the same as that of the case of mounting by drawing 3 . 
[0094]Thereforein order to perform high-speed data transfer between the signal 
processing chip 302 and DRAM chip 301 by having composition shown in drawing 14 In 
a chipit has two or more data terminalsand it becomes possible to perform two or 
more data transfers simultaneouslyWhen access to the data cache memory 304 and 
the instruction memory 305 from the core based CPU 303 is a miss hit as mentioned 
aboveSince the transfer rate of data can be enlarged between DRAM chips 301a 
highly efficient system is realizable. 

[0095]Thusin LSI realization by the system configuration using MCM art as shown in 
drawing 14 Since it becomes possible to connect a signal processing chip and a 
memory chip with many wiringhigh-speed data transfer is realizable by providing two 
or more data terminals in each of the signal processing chip 302 and DRAM chip 
301 and transmitting two or more data simultaneously. 



DRAM is made more expensive. 

[0013]In the system using a memoryUsing two or more kinds of memoriessuch as not 
only DRAM but SRAMEEPROMa flash memoryetc.in many casesall of these memories 
will carry the peripheral circuit on the same chip as a memory celland all the memory 
chips will have a circuit which carries out same operation. 

[0014]This invention is made in light of the above-mentioned circumstancesand there 
is a place made into the purpose of this invention in providing a semiconductor device 
with a high function with a low price. 
[0015] 

[Means for Solving the Problem]A semiconductor device of this invention is two or 
more circuit blocks containing the 1st circuit block and the 2nd circuit block from 
which a block parameter differs a semiconductor device which it hadand this 1 st 
circuit blocklt is formed on the 1st semiconductor chipthis 2nd circuit block is formed 
on the 2nd semiconductor chipmoreover it is electrically connected to this 1st circuit 
blockand the above-mentioned purpose is attained by that. 

[0016]Said block parameter An operation clock frequencya design rulea threshold (Vt) 
of a transistorlt is the parameter chosen from a group which consists of a difference 
of power supply voltagea digital circuitor analog circuitrya difference of a usual MOS 
circuit or a CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or 
RAMand a difference of logic or a memory. 

[0017]Said 1st circuit block may be a memory cell block which has two or more 
memory cellsand said 2nd circuit block may be a memory peripheral circuit block for 
accessing a memory cell as which this memory cell block was chosen. 
[0018]Said 1st circuit block may be a core based CPUand said 2nd circuit block may 
be a peripheral circuit block. 

[001 9]A process of dividing a circuit where a manufacturing method of a 
semiconductor device of this invention may be accumulated on one semiconductor 
chip into the 1st circuit block and the 2nd circuit block from which a block parameter 
differsA process of electrically connecting a process of forming this 1st circuit block 
on the 1st semiconductor chipa process of forming this 2nd circuit block on the 2nd 
semiconductor chipand this 1st circuit block and this 2nd circuit block is includedand 
the above-mentioned purpose is attained by that. 

[0020]Said block parameter An operation clock frequencya design rulea threshold (Vt) 
of a transistorlt is the parameter chosen from a group which consists of a difference 
of power supply voltagea digital circuitor analog circuitrya difference of a usual MOS 
circuit or a CMOS circuita bipolar circuitor a by CMOS circuita difference of ROM or 
RAMand a difference of logic or a memory. 

[0021]Said 1st circuit block may be a memory cell block which has two or more 
memory cellsand said 2nd circuit block may be a memory peripheral circuit block for 
accessing a memory cell as which this memory cell block was chosen. 
[0022]Said 1st circuit block may be a core based CPUand said 2nd circuit block may 



[0096](Example 5) The 3rd system configuration example of the semiconductor device 
in this invention which realizes the low voltage and low-power-consumption operation 
for two or more data using such MCM art in the system in which simultaneous 
transfer is possible is explained below. 

[0097] Drawing 15 shows the 3rd example of composition of the semiconductor device 
in this inventionand is an example of composition of the system using two or more 
data transfer between semiconductor memory and signal-processing LSIand the 
parallel processing in signal-processing LSI. In the figurethe example of the system 
using DRAM as semiconductor memory is shown. In order to perform the signal 
processing chip 402 parallel processingwhile being provided with the two cores based 
CPU 403 and 404In order to perform data transfer in two or more data between 
DRAM chips 401 each of DRAM chip 401 and the signal processing chip 402 has 
offered two or more data terminalsBetween the signal processing chip 402 and DRAM 
chips 401 is connected with many wire bond wiring 406. 

[0098]In the case where a processing system is 8-bit architecture and the cores 
based CPU 403 and 404 perform processing which is 8 bitsrespectively in the signal 
processing system of such compositionBy performing data transfer between DRAM 
chips 401 at 16 bitstwo data can be simultaneously processed now by the cores 
based CPU 403 and 404. Thereforeas compared with 8 bit data transfer with the 
signal processing LSI and DRAM in composition of being shown in drawing 3 and 8-bit 
signal processing in signal-processing LSIit can be considered as twice as many 
throughput as this. 

[0099]In the system configuration shown in drawing 1 S in realizing the same 
throughput as the system configuration in drawing 3 it becomes possible to reduce 
power consumption substantially. The source-voltage-dependency nature of the gate 
delay in the logic gate used with the signal processing chip 402 and the source- 
voltage-dependency nature of the access time in DRAM chip 401 are shown in 
drawing 1 6 (a) and (b). A logic gate (a) and DRAM (b) of the voltage which serves as 
twice as many delay as this to delay with the power supply voltage 3.3V generally 
used conventionally are about 1.9v. Thereforeaccording to the system configuration 
shown in drawing 15 which performs data transfer with DRAM chip 401 at 2 wordsand 
performs parallel-signal processing by the two cores based CPU 403 and 404and 
which is depended signal processing chip 402. The same processing performance as 
the system configuration shown in drawing 3 in 3.3V operation using the power supply 
voltage of 1.9V is realizable. 

[0100]Comparison of the 3rd system configuration example in the semiconductor 
device of this invention shown by drawing 15 and the conventional system 
configuration is shown in drawing 17 . What mounts the memory and signal-processing 
LSI which were packed as shown in discrete ****3 of the system configuration 1 on a 
printed circuit board in a figureGeneral-purpose chip MCM of the system 
configuration 2 is the system mounted by MCM art using a conventional memory chip 



and signal processing chipand this invention of the system configuration 3 is the 3rd 
system configuration example in the semiconductor device of this invention shown in 
drawing 15 . A characteristic thing performs data transfer between a signal processing 
chip and a memory to two or more data coincidence in the system configuration 3is 
performing parallel processingand is operating at 10 MHz to operating at 20 MHz at 
the system configuration 3 by the system configuration 1 and the system 
configuration 2. Howeversince parallel operation is performed in the system 
configuration 3the same system performance as the system configuration 1 and the 
system configuration 2 has been realized. Thereforealthough the system configuration 
1 and the system configuration 2 are operating with the power supply voltage 3.3Vthe 
system configuration 3 can operate by 1 .9V. Therebyto the system configuration 1 
and the system configuration 2 of power consumption being about 1 Wit will operate at 
about 250 mW andas for the system configuration 3the electric power of 4 has 
realized about 1 /of the identitas performance. 

[0101]Thusthe system of the low voltage and low power consumption is realizable by 
using transmission and parallel processing of two or more data using the MCM art of 
this invention. 

[0102](Example 6) Drawing 18 shows the 4th example of composition of the 
semiconductor device in this invention that realizes the system using the 
transmission and parallel processing of two or more data which used MCM art with a 
low price. The figure shows the example of composition of systemssuch as a Personal 
Digital Assistant using DRAMflash memoryand signal processing chip which were 
constituted using MCM art. The signal processing chip 102the DRAM core part chip 

101 and the flash plate memory core section chip 103 are mounted in the common 
substrate 100It is provided with the DRAM peripheral circuit unit 104 and the flash 
memory peripheral circuit part 105 while being provided with the two cores based 
CPU 107 and 108in order to perform the signal processing chip 102 parallel 
processing. In order to perform data transfer in two or more data between the signal 
processing chip 102the DRAM core part chip 101 and the flash plate memory core 
section chip 103Each of the DRAM peripheral circuit unit 104 in the DRAM core part 
chip 101 the flash plate memory core section chip 103and the signal processing chip 

102 and the flash memory peripheral circuit part 105 has offered two or more data 
terminalsBetween the signal processing chip 102the DRAM core part chip 101 and the 
flash plate memory core section chips 103 is connected with many wire bond wiring 
110and 111. 

[0103]As drawing 15 - drawing 1 7 explained by having such compositionwhile the 
system of the low voltage and low power consumption is realizable by using 
transmission and parallel processing of two or more data using MCM artThe DRAM 
core part chip 101 and the flash plate memory core section chip 103 which are 
realized using an expensive semiconductor manufacturing process like explanation by 
drawing 1 3 It can be considered only as the memory core section arranged in the pitch 



of a memory cellSince the DRAM peripheral circuit unit 104 and the flash memory 
peripheral circuit part 105 are realizable by semiconductor manufacturing 
processessuch as a cheap logic LSI processcompared with a memory process on the 
same chip as the digital disposal circuit 106 or the cores based CPU 107 and 108It 
becomes possible to realize cheaply the system of the low voltage and low power 
consumption. 

[0104]As drawing 1 1 and drawing 12 explainedwhen using two or more memory core 
section chips of an identical configuration^: is possible to share a memory peripheral 
circuit. As similarly by making the same the word configuration of the DRAM core chip 
101 and the flash plate memory core section chip 103 shows the semiconductor 
device using the MCM art shown in drawing 18 to drawing 1 9 (a)It becomes possible 
to share the memory peripheral circuit of a DRAM core chip and a flash plate memory 
core section chip. In drawing 19 (a)as for 501a flash plate memory core section chip 
and 502 are signal processing chips a DRAM core chip and 503and the signal 
processing chip 502 is provided with the digital disposal circuit 506the cores based 
CPU 507 and 508and the memory peripheral circuit 504. 

[0105]The detailed composition of the memory peripheral circuit 504 is shown in 
drawing 1 9 (b). Since the DRAM core chip 501 and the flash plate memory core 
section chip 503 serve as different controlThe memory peripheral circuit 504 is 
provided with DRAM control circuits 520 and the flash memory control circuit 
523DRAM control circuits 520 are controlled based on a RAS signal and a CAS 
signaland the flash memory control circuit 523 is controlled based on the chip enable 
signal (CE). The address system circuit 521 which comprises the column address 
buffer 9 in drawing 9 low ADOBAFFA 10the row address counter 1 1the column 
PURIDE coda 7and the low pulley decoder 8The data system circuit 522 which 
comprises the data input buffer 12the data output buffer 13the light amplifier 14and 
the read amplifier 15 is shared by the DRAM core chip 501 and the flash plate 
memory core section chip 503. 

[0106]The DRAM core chip 501 the signal processing chip 502and the flash plate 
memory core section chip 503 are mounted on the substrate 500Bonding of the signal 
terminal for connecting between each chip is carried out to the substrate 500 with 
the wire bond 510and between each chip is connected by the wiring 51 1-513 on the 
substrate 500. A DRAM core control signal is connected to the DRAM core chip 501 
by the wiring 51 1 among the signal terminals of the memory peripheral circuit 504A 
flash memory control signal is connected to the flash plate memory core section chip 
503 by the wiring 512and an address system and a data system signal are connected 
to the DRAM core chip 501 and the flash plate memory core section chip 503 by the 
wiring 513. 

[0107]When the signal processing chip 502 reads data from the DRAM core chip 
501 RASCASand OE signal are generated by the digital disposal circuit 506and it is 
given with an address to the memory peripheral circuit 504. While the memory 



peripheral circuit 504 generates a DRAM core control signal by DRAM control circuits 
520 based on RASCASand OE signalBy generating a PURIDE code address by the 
address system circuit 521 and giving to the DRAM core chip 501 data is read from a 
DRAM core and it outputs to the digital disposal circuit 506 via the data system 
circuit 522. At this timesince CE is not givena flash memory control signal is not 
generated but the flash plate memory core section chip 503 of the flash memory 
control circuit 523 is still a waiting state. When the signal processing chip 502 reads 
data from the flash plate memory core section chip 503CE and OE signal are 
generated by the digital disposal circuit 506and it is given with an address to the 
memory peripheral circuit 504. While the memory peripheral circuit 504 generates a 
flash plate memory core control signal by the flash memory control circuit 523 based 
on CE and OE signalBy generating a PURIDE code address by the address system 
circuit 521 and giving to the flash plate memory core section chip 503data is read from 
a flash plate memory coreand it outputs to the digital disposal circuit 506 via the data 
system circuit 522. At this timesince RAS and CAS are not givena DRAM control 
signal is not generated but the DRAM core chip 501 of DRAM control circuits 520 is 
still a waiting state. Similarly the data writing to the DRAM core chip 501 or the flash 
plate memory core section chip 503 from the signal processing chip 502 by giving any 
of RAS and CASor CE signal they are to the memory peripheral circuit 504It is 
possible to write in either one of the DRAM core chip 501 or the flash plate memory 
core section chip 503. 

[0108]In drawing 19 although the word configuration of the memory core section of the 
DRAM core chip 501 and the flash plate memory core section chip 503 was explained 
about the case where identitas is carried outWhen word configurations differthe 
column address buffer in the address system circuit 521 It can be understood easily 
that it is possible to share a part of a part of row address buffercolumn PURIDE coda 
and low pulley decoderand the data input buffer in the data system circuit 522data 
output bufferread amplifier and light amplifier. 

[0109]Thuswhen using two or more memories of a different kindit becomes possible 
by realizing a memory core section and a memory peripheral circuit part with a 
different chip to share a part of memory peripheral circuit. 

[01 1 0]ln the above-mentioned examplealthough this invention has been explained 
about DRAMas stated firstthis invention is not limited to DRAM. Having described the 
example in detail about DRAMIt is because there was common sense that the 
memory core section and memory peripheral circuit part of DRAM should be formed 
on the same semiconductor chipstronglyso it is most suitable for explanation of the 
example of forming in a different semiconductor chip from this memory core section 
and a memory peripheral circuit part expressing the feature of an invention. This 
invention is not limited to MCM. 

[01 1 1]Belowhow to divide a circuit block into two or more semiconductor chips is 
explainedreferring to drawings. 



[01 12] Drawing 20 (a) and (b) is a block diagram showing the composition of general 
MCU902 for controland MCU903 for image processing. 

[01 13]Firstthe block parameter which shows the circuit information of MCU902 for 
control and the feature of each configuration block is extractedand it reads into CAD. 
Nexthierarchy deployment of a block is performed until grouping becomes possible. 
For exampleLSIO is developed to each circuit block of a MCU coreserial 
I/FROMRAMa timerinterruption controlD/Aand A/D. 

[01 14]Nextgrouping of the circuit block by which hierarchy deployment was carried 
out is carried out by making a difference of a "MCU core" and a "peripheral circuit" 
into a parameter. 

[01 15]In the case of this examplethe circuit block of a MCU core is chosen as a 
group of LSI1 Serial I/FROMRAMa timerinterruption controlD/Aand the circuit block 
of A/D will be chosen as a group of LSI2andas a resultthe hierarchies LSI1 and LSI2 
will be generated. 

[01 1 6]In the same procedurethe hierarchies LSI1 and LSI2 are generable also about 
MCU for image processing. 

[01 17] Drawing 21 (a) shows typically the state where the MCU core 905 and the 
peripheral circuit 904 were separatedfrom MCU902 for controland MCU903 for image 
processingand drawing 21 (b)The chip 905 for MCU cores and the chip 904 for 
peripheral circuits show typically the section of the semiconductor device connected 
with MCM art. 

[0118] Drawing 22 (a) shows the case where the circuit block of a MCU coreand ROM 
and RAM was chosenand serial I/Fa timerinterruption controlD/Aand the circuit block 
of A/D are chosen as a group of LSI2 as a group of LSI1 on the occasion of grouping. 
Drawing 21 (b) shows typically the section of the semiconductor device to which the 
MCU corethe chip 908 for a common partand the chip 907 (909) for peripheral circuits 
were connected with MCM art. 

[01 19]In this waythere are the following advantages by dividing a circuit into a "MCU 
core chip" or "a MCU core and the chip for a common part"and a peripheral circuit 
chip. 

[0120]That isif the circuit block common to two kinds of MCU(s) is formed on one 
semiconductor chipthe circuit area of the semiconductor device formed from two 
chips will contract as a wholeand a manufacturing yield will also improve. When 
designing MCU newly or performing a design variationif the design of a MCU core 
newly designs only a peripheral circuit small-scale in comparison or a design variation 
is carried outit is sufficient for itwithout changing. Since what is necessary is to do 
only the test of the peripheral circuit designed newlyit becomes unnecessary to newly 
provide the circuit for a test. For this reasonthe development cost as the whole 
semiconductor device is reduced. 
[0121] 

[Effect of the Invention]By according to this inventionforming the 1st circuit block 



from which a block parameter differsand the 2nd circuit block on a respectively 
different semiconductor chipand electrically connecting themVarious problems which 
produce the circuit which comprises a circuit block with a different block parameter 
from being accumulated on one semiconductor chip are solvable. 
[0122]By separating into the memory core section chip especially realized using the 
1st semiconductor manufacturing processand the memory peripheral circuit part chip 
realized using the 2nd different semiconductor manufacturing process from the 1st 
semiconductor manufacturing processSince it becomes possible to manufacture only 
a memory core section chip using an expensive memory processand to use a cheap 
logic LSI process for manufacture of a memory peripheral circuit part chipit is 
effective in low-pricing of semiconductor memory. 

[0123]The memory core section chip realized using an expensive process can be 
made only into the memory core section arranged in the pitch of a memory celland a 
memory peripheral circuit part can be realized by a cheap semiconductor 
manufacturing process compared with a memory process to digital-disposal-circuit 1 
clue. For this reasonwhen the digital disposal circuit in a signal processing chip is 
large-scale. Similarlysince it is very smallthe fall of the manufacturing yield by the 
rate of the increase in a chip size having become very small compared with the case 
where a signal processing chip does not contain a memory peripheral circuit partand 
having included the memory peripheral circuit partand the rise of chip cost are 
effective in low-pricing of the semiconductor device which constitutes a system. 
[0124]The memory core section chip containing the memory cell for memorizing the 
data realized using the 1st semiconductor manufacturing processBy connecting the 
signal processing chip which carries the digital disposal circuit which processes using 
the data memorized by the memory peripheral circuit part and memory core section 
chip which are realized using the 2nd different semiconductor manufacturing process 
from the 1st semiconductor manufacturing processHigh-speed data transfer becomes 
possible between a signal processing chip and a memory chipand it is effective in 
highly-efficient-izing of a system. While it is very effective in the low voltage and low 
power consumption of a system by using transmission and parallel processing of two 
or more dataalso in a low priceit becomes effective. 
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[Brief Description of the Drawings] 

[Drawing 1] It is an example of circuitry of DRAM conventionally. 
[Drawing 2] It is the sample layout of DRAM in drawing 1 . 

[Drawing 3] It is a figure showing a system configuration example conventionally using 
semiconductor memory. 

[Drawing 4] (a) is shown and two or more circuit blocks classified functionally [ usual ] 



(b)The layout of the semiconductor device which accumulated these circuit blocks on 
one semiconductor chip is shown typicallyand (c)It is a figure showing typically the 
layout of the semiconductor device which classified the circuit block into two groups 
based on the block parameter whether they are digital one or an analogand rearranged 
each on two different semiconductor chips. 

[Drawing 5] As for the top view of MCMand (b)the sectional view and (c) of (a) are the 
perspective view. 

[Drawing 6j (a) And (b) is a top view explaining the 1st method of distribution two or 
more blocks. 

[Drawing 7] (a) And (b) is a top view explaining the 2nd method of distribution two or 
more blocks. 

[Drawing 8] It is a flow chart which shows the manufacturing method of the 
semiconductor device by this invention. 

[Drawing 9] It is the 1st example of composition of the semiconductor memory in this 
invention. 

[Drawing 10] It is the sample layout of the semiconductor memory in drawing 9 . 
[Drawing 1 1] It is the 2nd example of composition of the semiconductor memory in 
this invention. 

[Drawing 12] It is an example of mounting of the semiconductor memory in drawing 1 1 . 
[Drawing 13] It is the 1st example of composition of the semiconductor device of this 
invention. 

[Drawing 14] It is the 2nd example of composition of the semiconductor device of this 
invention. 

[Drawing 15] It is the 3rd example of composition of the semiconductor device of this 
invention. 

[Drawing 16] It is a figure showing the source-voltage-dependency characteristic of a 
logic gate time delay and DRAM access time. 

[Drawing 17] It is a figure showing many performance comparison by a system 
configuration example. 

[Drawing 18] It is the 4th example of composition of the semiconductor device of this 
invention. 

[Drawing 19] It is the 5th example of composition of the semiconductor device in this 
invention. 

[Drawing 20] The figure in which (a) shows the composition of a control oriented 
microcomputer typicallyand (b) are the figures showing the composition of the 
microcomputer for image processing typically. 

[Drawing 21 ] A figure for (a) to explain division of a circuit block about a control 
oriented microcomputer and the microcomputer for image processing and (b) are the 
sectional views showing typically connection of two semiconductor chips in which the 
divided circuit block was formed. 

[Drawing 22] Other figures for (a) to explain division of a circuit block about a control 



oriented microcomputer and the microcomputer for image processing and (b) are the 
sectional views showing typically connection of two semiconductor chips in which the 
divided circuit block was formed. 
[Description of Notations] 

1 .... Memory cell array 

2 .... Column decoder 

3 .... Column selector 

4 .... Sense amplifier 

5 .... Row decoder 

6 .... Word line driver 

7 .... Column PURIDE coda 

8 .... Low pulley decoder 

9 .... Column address buffer 

10 .... Row address buffer 

1 1 .... Row address counter 

12 .... Data input buffer 

1 3 .... Data output buffer 

14 .... Light amplifier 

15 .... Read amplifier 

16 .... A RAS system / CAS system clock generation circuit 

1 7 .... WE system clock generation circuit 

18 .... OE system clock generation circuit 

1 9 .... Pressure-up potential generating circuit 

20 .... Board electric potential generating circuit 

21 .... 1 / 2VCC potential generating circuit 

30 .... RAS signal input terminal 

31 .... CAS signal input terminal 

32 .... Address input terminal 

33 .... VCC terminal 

35 .... WE signal input terminal 

36 .... Data input/output terminal 

37 .... OE signal input terminal 

38 .... CS1 signal input terminal 

39 .... CS2 signal input terminal 

40 .... Pad 

50 .... DRAM core part 

51 .... Data input/output terminal 

52 .... Column PURIDE coda input 

53 .... Low pulley decoder input 

54 .... VBP/VCP terminal 

55 .... VPP terminal 



56 .... VBB terminal 

57 .... VCC terminal 

60 .... The DRAM peripheral circuit unit 

61 .... Data input/output terminal 

62 .... Column PURIDE coda output 

63 .... Low pulley decoder output 

64 .... VBP/VCP terminal 

65 .... VPP terminal 

66 .... VBB terminal 
676869 .... Signal wire buffer 

70 .... Printed-circuit board 

71 .... Signal-processing LSI 

72 .... DRAM 

73 .... Printed wiring 
81 .... Wire bond wiring 
83 .... Pad 

94 .... The DRAM peripheral circuit unit 

95 .... DRAM 

100 .... Substrate 

101 .... DRAM core part chip 

102 .... Signal processing chip 

103 .... Flash plate memory core section chip 

104 .... The DRAM peripheral circuit unit 

105 .... Flash memory peripheral circuit part 

106 .... Digital disposal circuit 
107108 .... Core based CPU 
109 .... Pad 

110111 .... Wire bond wiring 
120 .... Substrate 

122 .... Memory peripheral circuit part chip 
131 .... Substrate wiring 

200 .... Substrate 

201 .... DRAM core part chip 

202 .... Signal processing chip 

203 .... The DRAM peripheral circuit unit 

204 .... Pad 

300 .... Substrate 

301 .... DRAM chip 

302 .... Signal processing chip 

303 .... Core based CPU 

304 .... Data cache 



305 .... Instruction cash 

306 .... Pad 

307 .... Wire bond wiring 

400 .... Substrate 

401 .... DRAM chip 

402 .... Signal processing chip 
403404 .... Core based CPU 

405 .... Pad 

406 .... Wire bond wiring 

500 .... Substrate 

501 .... DRAM core part chip 

502 .... Signal processing chip 

503 .... Flash plate memory core section chip 

504 .... Memory peripheral circuit part 
506 .... Digital disposal circuit 
507508 .... Core based CPU 

510 .... Wire bond wiring 
511512513 .... Substrate wiring 

520 .... DRAM control circuits 

521 .... Address system circuit 

522 .... Data system circuit 

523 .... Flash memory control circuit. 
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y. y : Eyjiai2ia^y^rt0'i>4<i: i fc-gP£Di2iK^ 



T/1,77 y zfn&^mizk y n«**ifc*sn«iii?s 

R«'jfv7Ti, x-^fcttttraatto^y-feji/ 
y-feji/7u-rsw:» ^en-57Kuxtc 

— *£A!fc7Df S7*-feX#8<h. }I3£7-*£M?Jl;: 
Rfl»*HB*y7tt» JItfc7— *£M9Jl;:Atii*]?S7 

r* * y 7 y y t mmmam* y oiBT?aa©7 f - 

[«#£ 2 3 ] MIB/ t'Jf-v -fit, Jg 1 <0¥>Sf*ia 

jt^pH2X*ffli>TH3i*nTijy, 

ffllMWiBlf - y R£ 1 4>¥Sf*UjI7p -fe x <t 

ttaft«*2©i|sw«ajt^p-bx*ffl^TseH*tiT 

[H^2 4] HufBfi^jaiS^ym * electa© 

So 

mxm 25] ^ t y a 7gp^ y ^fe«fcif(i^5ag^ 
M^ : Eyp7a5^y^i, 7— s^te^-rsjggfc©^ 

Rfl#SaS7y7 , «, 5*6*1*7 KUXfc.fcyR.X* 
ya7gp^yyrt©Ry ; Ey-t:;i/^f^U m*=E>)-t> 

=e y □ 7357 y ytmmmum? y y <t <oht«» 

[tt$m 2 6 ] bus B^ € y a 7SP7 y 7ti. 1 ©¥ 

^^^p-tx^ffl^TH^irtiTfcy . 

B5IB^iiftS7 y 7li, R^ 1 ©^^ftHig^P -fe X i: 
[000 1] 

y, mz. •?l\>??y7 : E*jD.->\, (WT. MCMiiB 
[0002] 

[se*(oai<5] ^fty ^ y © 1 otss ^-r * s y f 
• ^>-jfA7^-bx • ^ty (dram) fattgpi 

LTx ^ t 'J -bJUAV U^tt^iBM* tlfc^ =E 'J -tr;U7 
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9 5 =e y -tuff? is^mzmw* ntc* =e y -t;i/7 

U-f 1 <0>K. ^=EiJ -b;l/7 u-r i t y -fe;U<h 
E-kfy*T*U>r77 h3-ti£E]Sg7Py7 5 0<!:L 

-rsfcto^-b^xzv^, •b>x7>7 , 4ic < ky*s 

A-b U7 * 3 'v4**»Rfi§*»£-r § □ p - 

7 u-r i <fctf y =e y -tiU7 u-r i fc©* t y -t;i/t ® 

-\dv*T*M7*? hSftSlslSgfc^fr-eftlsl^Py 
^5 0*^ : Ey=l7gP<tS31-r5o $ft, **V-klU7 
\s4 1 F*3£D^ : Ey-tr;l/tr-y^lClifl!c^Lfel^U-r77 
h*nS088iLT^ 7KbXft#A^ffi?A (1 
0 : 0) 3 2frSP-7KU7x£gtfSX3P-7Kb7 

X;^>7 7 9» y7U>->n7KUX^^-TSP-7 
KUXft 7 V-SM 1 x P-7KUX/W77 1 Ofcitf 
□ ^7KUZ/^y77'94>aj73{I#frSP-7 r =i-# 

5 t$axfzi=7U7^~ 9 2'\$zzmmzm.mzrctb 

fc % A;fc£ft37KUAfI^£&6frL:46x3-K-r3 

*AW7J«S?DQ (7 : 0) 3 6MDf- *<*)AJii7j£ 
fcZ:ft57 r -$A7J/\*y77'1 2fc<fctf7 r -*aJ73My 
77 1 3, ^ty-tZJl/'VDx— **t&*£fc;:ft5fc: 
tt<D^-r h7>7l 4, y-feJl/frS<Dx-£Is!*aj 
L^fcC^5fc»0)y-K7V7l 5, RASd^A*) 
aft? 3 0i3<fctfC ASft^A*^3 1 fr6A*j£ft3 
R A Sfc<fct5C A S^^SICD R AMF*3gP©^<5> 
^«**«*T* RAS£/CAS£7p y 78£0» 
16, WE{I^A7J3i6?3 5fr6A;ft*ft£WE^£ 

-r s xfrn^zmztzw e &7 p y 

73££[s]Sg17. OEfi^A7D^ : ?3 7A^A7D*nS 

0Em7Py78£|s]SSl 8fc<fctf x DRAMrtSPtCi^ 
gftmE^SE-TSElSgi: L7\ 7- Rg«te£JIE-r 

zwz&mttizmTmms.m.'i 9, ssic^*.* 

*— 7*>-fe/l/7U- Kc5;lSW&£LT*e£ft* 1 
/2 V C CIB£lsUg2 1 tULTl^S. WP&DtaEKfc 

i/*T(*» Efl>*y-fe;U7U-r i A4»c€y-bJl'£y?& 
ttflcSLft^T'U^S h*ti*E«&*£fe-eT**y 

jsaiai»£te*39E?«. 

[000 3] DRAM9 5(41*y7*±teH1fc3**-0 

& «fct?ma5fcf >©* t ft y > 'h?fty \°y v-T-ng-r 

SCitfT'ti. 8tfy K7— S» I /0<D1 6MDRA 

W -fc/BII- 1. Z W "77 LM .-7 J- I -7- 1 1 UP-y =T_>tJ 



LTli2 5 e>T'&y 2 8 
B&£ft^Tl>3 0 
[0 0 0 4] mi T^f08$f&DDRAM<D*'y7U 
^77h^E12le:^fo 02?tt1 6Mfc> hDR A 
M©«**3%LTfe»J» **y-feJb7U-f"l (44Mlfy 
HD7*U-Kc4»ilStU £44>4Mtfy KD7U- 
hU£SlC2 5 6 K tfy h<0** y-b;U7Py79 6tC 
1 6#l!l£ftTV;&o 2 5 6 K fc*y KO&^y-feA^ 
P7796«256P-X1 0 2 4P^A©^ : Ey-b;l/ 
*«ATfe»J* *>A7>74i><J:tf=I^A-feU7*3 

tt^^y-b^py^rC^^y-byi/^P^Aatiua 

©1 0 2 4<!iEg*tlTV£.„ P-xZI-^efccfcO-^ 
- K K5-f/f5 «u 'J-bJU7P y ^StclMStt 

* t y ji jaassaui 9 y 7**a5T^s© 37^3 

— ^ 2 <DF^ 9 4 *J J;t>*^ y yjafflgpicffig* tiT^-5o 
P^i*7P— ^2©aj^)T ; *S=l^ix-tlU^^ 

3^fl5StRfi^tt£fe©7U- Hc»LT«»ft«*? 
P7^7=i-^2A^6(D7U-htc^ti^ti 

iBS^tiT^^©^ sw^i^gft^aj^^tyjaja 

lslKa59 4^llHjj^c:t^-??#ft^ft46^5o ^SPtf 
>tomm*3sz\t£otc&!>(J)Jiv MZT-y 7**959 4 
rt^VN'y KffM8P4 0fcKKg*tiTfcy, C©/\*y K 
t^. y >r- «7fl!)^SJlf>t^7-f^#>KT'«lgcLT^ 

So 

[0005] 3 C T\ n°y ^-'7lcH^ Lftli^T©§ 
flfK 3 0 ~ 3 2 Ji J:tf 3 5-3 7 A 
a^?£ftoTU*x-*AairtairP3 6tf«t7C* 
<x A73h5>-77^©y-h§S, «5?^8A7Dh7 

tlJ7D h7y-7A^ffl-y— • ^IfAVXCgi, y\°y7- 
!?<»>)- Kf7-fi»#> KSMO^fft&y 5 p Fg 

Sti, «S©^ : EU©§ffi?liA*7i3«^::j:ytt®ltii 
$5E*tl£o HtDtctb. DR AMlCfc^Ttix Stf>lC5 

0 p F0Aftgft#8n$ti3t>4>£ LT^ttfFfiB^fe 
CftoTJjy. r-4t l/0©fy hipii LTti. /\°y 
^— S?tf>»©IWIB«l*Tft < ^ Hffi8aBttic«t:«5M 

1 6 Ify hSJt0t©6^HS5-nTl^o 

[0 0 0 6] 03lCDRAM^>lUft->7xX^IIS# 

eeij^LTt^o 7oii7y>hia«is«T^y, c 

0)7y > hlHJSS«7 0±lC/\°«y -!r— 7*tlfcD R A M 

7 2£$<fctf c p umommn-mi- s i 7 1 tf/w^tt* 

nii^. D R A M 7 2 tfl^JagL S I 7 1 ttofSlt 
7y>hlHli7 3lC«feyS^*tlTl^ 0 03lCfe^T 
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[0007] 

mW&M%; L<fc O ttZmmi D R A Mtt'JxEilT* 

«tft*»««ayp-bx*ffl^T«!Jfi*nTfe»j» o. 

5 nrKDx+f f >JU— DRAM 7cHr Zfcfc 
L^TttBI— xlf^Vilz-JUT'OPv^LS I *jgK-r 
«i|gLS I yp-bXfcik^l. 5fg«DSjiPXh<5: 
ft?Tl*S. 

[0 0 0 8] 01 K,xx?DRAM@i$^Cfc^7\ D 
R A M7P*X*£«fcT*»#tt** y -feiU7 U-f 1 

ftl&n-/y$ L S I ^IHSf SfiUIL S I y^P-bXTlli 
igRTtgftfctf)?£3o LfrLfttfS, H2teS"TJ:atc 

m 1 icatrEWMHriW)*- ^T©ai»tf d r a M^p-tx 

TffitStlTiiy, DRAMfcifflSftfc^LTl^,, 
[0 0 0 9] iKDC^liDRAMl^^Sl^tyiC 
fet^T«iWMiT*y» SRAM. EEPROM, 77 7 

*>a^ty*t,iHSLS i XPHzxiclt^BMftyp-tr 
1 * y 7±KfUi LTfc y , * y ^iSfls^t© 
[0010] $fcHUjS©<fe-5^ *^u©t-* i/o 

fcfc^Ttts 'J«4»<¥ye$MJlLv?$£9 hits 
r-* l/OfcHStLTfcy, *E«frO^Ift->Xx 

[00 11] *5(cli. 5'Z?&®/Ji£Hb*Xaft:fc& 

fc, MCMttffi<Dli&tf®^teft^-CV£3b\ COMC 
MfcflU/*** t y 7fc3si*Tfc««0H 2 

«a*tifc*ffift/ty**©*sffl^Tfiy» 

1 *v?*W>y-$r I /Ofcfy hMtf«IB*ftTl^5fc 
ttv #b*-y hflKDx-* I /OfcllSWSfciilcWu 'J* 

[0012] tits *ty-feji/©e«7 j -*«fcfctt* 
Tt-bxZ'Cunmmitvrztb. dramic^-h** 
Vftss&AttttfcRjt ltjj y v JiflDftWiuti dra 

*ti*. -ap-7->7ls mm** *mi*mmmi& 

SflSWjSfcftSfctt, P->*7^LS I iCik^DRAM 
XttffifcJl^* D R A MlCfc^Ttts 'J -biHWSO 

3M0M*Mtt£r;&3MSxji/^7p-fex4£* 

•™n nDAimni^flifrtmiri -7-i nX 



[00 1 3] JSfctt, >€'J*ffll^5/XxAtca^ 
Tli, DRAMa^ftSrSR AM, EEPROM. 7 

"«T©* i'Jf?» C £ fcft £ e 

[0014] *iBW(4±E»nnai*Tft*nfc'b<0T 

[00 15] 

7P77/\7^-^©I)&5I1 087'ay7 Stfm 2 
0SS7P y <? tdtttOkOBtt^P 
817$ -a T. R£ 1 0S&7P y mi 
•y^±lcjgrii*tiT*5y. RH 2 Htt7*P f!2 

immm- v 7±fc»ja**iTas y » l**k mm 1 0 
y±iBatttfit**ti*. 

[0 0 16] riB7n'>7/\7y-^(t tft^py* 

iie x-r->^;naffifr7 7 ±p^[H]!&*^ffliix a* 

M 0 S 0ggfr C M O S BSgjbV U 7 BSfrbV \V C 
MOS0Sgj!>vZ)fflS. ROMfrRAMMia, PS?» 

^ 6^ =e y A^ffls *^ e «: zmfr 5 as?* tifc / \°5 * - 

[001 7] KBE»iia»^py^tt. aawiut 
ii/*«r«> * y -bii/^p •> ^t* y » deb 2 an? 

;uc7^"bx-rsfc46flD^tysaiai»^py^T$o 

[0 0 18] ME»1Eltt7P CPUP7 7 ?* 
y. HuEH2lH]8g^P «y^tt % mWEm-fnyr&b-D 

[0 0 19] *IBWO!>¥«ft»B(0»&«%tt. 

-$<omnzm 1 sss^p ^sr/m 2 sa^p v ^ic 

R»l0»7Py**»l0¥»** 
•>7 , ±lcJB«t5iii. K«2 0»^py^*SB2© 

y±icmri?r sisi, ism 1 aa^p * * 

[0 0 2 0] tm7u<y*l&*-'. »lt. fflttavt 

m%&. ntip-ik K^vyx^oBffl (vt),i 

7 r -fi>^;U@ffi^7'±P^0a*^ffl^s ii^ 
ffl M O S 0SSfr C M O S 0SSAV «-r # — 5 0»ftV ^< C 
MOS0B^CD*aav ROMfrR AMfrflDfflS, PS^v 
* <M * 'J A^XStiT 6 ft 53HR*nfc; ^5 ^ - 

[0021] WE«iig»7Pv^tt» ^a^^y-tr 
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nv*tt, K**y*JU7nv*©»R*tifc**y-te 
[0 0 2 2] 1513^1 @g&?'P>y?«, CPUP7T& 

»s BijiBm2is]^py^tiv mm\sm7nv9T*&o 

Tt>«fcl\> 

[0 0 2 3] *8fB©ffe4)¥g{*gSli. -oo^tgtt 
* -y ^±lc«a*W#S0ffift\ ?P >y ^A7^-^fl) 
1 0SS7P -y 2 v t IzttMZ 

ftfc¥»tt£lfiT-£ oT, 1 0»^p v * lif? 1 © 

v ^±ic^fi8*nTfc y , Kit 1 @k^p ? 

[0 0 2 4] ijfB^P-y^/^^— Kfl^P-y? 

sm stf-ju-jk h^vs^omi (vt) , s 

SUE* 7 ; '<v ? ^;H5]^7'^P^lH]K*^fflS. ii£ 
© M 0 S 08g C M O S W <K- ^ ElS&jbV \V C 

MOS0S8A x <7)ffljS, ROMfrR AMfr©fflS» P->y 

* ^ * * y frotwe & ess?* nfcy * - 
[0025] *mi<Dmtzwo¥mimwit* t 
sftusumu:* m%-\o>mmtimisiZ%2(omm 

mtcttztb(0\s\%?'a «y ? £ m? Z% 2 0SggP£ 
fc**{*gBT*oT. Kmils|»a5©K«»a>|s|»^ 
□ v*©?** t*>-o<DlB\®?'av<7\t, ism 
2 08gp<D@sg:fP'y?<fc£t»lc. 

±ic^fig* nz*j y , K£ i BsssBogy o0K^p -y 
? I*, ks 1 * tts^sm 2 <»*mw? 
»^±K»**tu u>^ mm2<»*m& s f-vy±.K 

JB«*ftfe0»^a v * KmmftKJf SI* tiTiJ y s R 
$ 1 imwf * r±tc«J«*ftfett« 1 EISSSPOIhIK;? 
P'v^lcB|-r^^P<y^/\^^— SHi, R3l2¥»{*x 
•y 7±tcflM*ft/cKm 1 08&SBtf>ffe<Dl2]Sg7P «y *K 

5 ^p-y^/oy— ism2[2]Ka5©i2i^ 
[0026] buIbs 1 m,mt. wtm 1 ommwfz 

ff2Bttfl!& BuiBM2©«l^mfcrisl»7P'y'?<!: 

y * y J3J2lH]8g?p >y * 1 1\ msdM 1 >y :/± 

R*ty*;l/?ny*tfMfBS2¥>gftx 
•y y±tcfl^fi£* ftTVTt><fcL\ 
[0 0 2 7] BulB^'P-y^A^y-'S'tt. l^p^ 

n&fc iSH-;i>-/k h?>vxzo®m (vt) » « 

SmE. xVi^;l/08fr7TP?@Kfr©ffliI. i§5g 



[0 0 2 8] **W©y^yjB5a0B»^'y^a:, 

UJaa@«i:^(ix, ; ?-©i:i:lc < j:y±IBSW*i^BK* 

[0029] fcSIE©^ UP 7**71** ^^'JSS 
0»«^t?flfiO!)^ff * -y LTfl»©aS»l*fT 

Jiia0»frs^ty-b7u*}»«*n. s^ : ey-tr;u / s<D 

*y±iBgw*i«)ifig*tiSo 
[0030] *^0^©^f*^< t y ilB«u S 1 
(*SJi7p-t?x^ffl^TBBE*n5'>3&< it-o©^ 
typ^gp^-yyt. ISSl^¥^ftSji7P-bXtli 
2 ©¥»{*iijg7P-t X*fflL>T»** n«y< 
^U^iaiHlBgP^'y^.!:. M^typ^^-y^SU-'M 

[003 1] MIBp< * y P 7SP* -y 7lis x-^ ^IBIl 

rsfcft^^ty-bji/^^ BuiB^ty^iaiHiKaj* 

>y^li, 4xetiS7KUXlc<fey^typ7g5*'y 

^rt^M^^y-b^^ji^u M^^y-tr/u^x-^ 

[0032] *^B^<Dfte©¥^(*^ t y gBtt, S 1 fl) 
^^ftiiii^P-trX^ffl^TJfM* tiZimo* =E y P 
735x7^. Kllia^ttiia^P-bXiligfc* 

»2©iw»«Bsyp-bx*^T»i«*n*y^yja 
aisjKasx-yyt. M^ia©^ : Eyp7gi5x-y7su : K 
ytyjBiaigtt»xyy*tt«r*#«t*«A, isia 

7SSx >y 7tt, t y sa@Bx -y y 

[0 0 3 3] *&H<DEtt:tt<0£|MMt8Bt2 % 
®f*^it^P -fcrX^ffl^TJBfiK* n^7— Si ^!31fT 5 
fcA6©/ : Ey-b^^tr'i>S< it-o^^ty P795 
f-y7t, KSl©¥®<*Sii7P-bXi:tiS^SM2 

©¥©i*sajg7p -tr x^ffl^TJBj** * =e y sas 

■y 7<»: » K^ =E y p 735* -y Kfi^fflSx >y 7^ 
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UXlCtfeo ThuIB* * U P79J* y ^(DbuIB^ * U -t 

[0035] Buiay * y u 79^ y , * 

[0036] *f£<E£>^U:fi!j<*)¥?I<*£mi4, ^i'Jf 
yitSStifc^ttSMT^T, K^tUfy^li, 

x— * * **ga©* * y -t*ji/£fiix.fc* =e y -tz;i/ 
71^95.!:, ^etis^KuxiCcfcyKy^y-b^ 

— *«?<h£fli*.T£y, ^twi^m ji»7 

— *£M9JKAtii;fcT*x-$ffi?m*Tfcy, 
^Jlc^-T^^S^m, *<DC<hU:<J:y±fiBgWtf 

[0037] b5ib^ t y * m £ 1 v^mimm? 
cuzzzm^TrnmitiTtsv. mm^sm?*? 
it. mm i a*m<m&yn -tx t ttft&sn 2 

ttH£7P -bX^ffl^THS* tlT L*T«fe <fc l\ 
[0 0 3 8] BulBm^5aS?>>m SSKJIStDffi^ 

[0 0 3 9] *fgE4>Ml;:fte<D¥3ltt£Bl4, y □ 

795? -y zximmim? v -m^iwf-v -?m& 
mz& y mmzntc^mit&mT&vT. =17 

ti*7 k uxic <fc y t y p 795^ ^rt^is* ^ y 

— s?«?*5<fcif^»<D(i^5[isiHiss^fii^T*sy, r* 
* y n 795* ■Jtmm^mm? •> ytomx-imnT 

[0 0 4 0] ma&ttijnT&rvm. WL10)**m. 

^it^p-trx^ffl^TH^tiTfcy. mm^m? 
vznt. m^^mwrn^n^ntm^min 

[004 1] 

ii : ?*-$(DWs.%m 1 @S&?p •> *Rtf£2 @8g:fp 

7 ? £Sfcmsw>i2]sg?p ? £«§*z;fc y , $g 1 0$ 

7a y tit. Mi©¥£{*^-;>7±Kmj$£ft, £20 
SS7p-y7l4, M 2 •y^±lcffM*tiT^ 
3 0 C£T\ 7p^/\7/- 9 tits mtttnvt® 

isn-/u-;k ^ *<&p«ni (vt) , m 



MO S 08gfr CMOS 08§£>V K <K- 5 0886V f -f C M 
OS0g&frfKDffiilT*&3o 7P^/\7)<-: 5»<hLT 
14, (ifrfc, ROMfrRAMfr<Dffi3t, P^-y^ib^t 

[0 0 4 2] i£*P, *£gfci/Xxiv&-0(D¥SSflE* 

©isis8^p>y^^aji^U'r7 ,, > i*TEB*n*«fcafc 
?p •> ? / ;>< — s» tfffl5Kg&* 

[0043] m$«»is\&zra v o ommzm ltm^% 

04 (a) ~ (c) ^^L&tfSiXTlilgtfa-rSo 
[0 0 4 4] @4 (a) 14, ii^0«t^«lC»S*tlfc 
ffl*Olsl»^nv^*3!U 04 (b) It. C*i5£>[5] 

W<J>i"(70 h^iCWc^LTl^o 04 (c) 14, 
t -r ;UA^7± p <ffrt 1^3 ^p y ? i & * - * leg 
^T0S&?'Py*£2o<7>?;U-7l<:#3IU 

[0045] mmm?-k%Ki:izmmttiz>w&®M 

«>XxAt4, 04 (a) lzm*ft%£olz. CPU, S 
Tt^c NTSCiva-^i, iisiass (log i 

C) 3J£D/APVM*-* (DAC) gP^/uT-fcy, 

ctistf^tttLT, ntscx>=i— vvimzzm 
t%&o\zmttr%o logics RGBf-f^ 
^m^ics^TDAc^aiTab^u^S'wrsc d 

ACS5t4, x-< v'^;U'fi^x3- KTSxn-^gw* 
(DAC-DEC) xP— SfgP^6©ffi^CESi: 
ZTi-a<fm^iiitl-r^'m^)lT\y-C^ (DAC 
-ARRAY) ££#A,T*l^*o t3- Sfgp^ (DAC 

-dec) ttx-r5>*^@»te«fcoT*iS**u mss-b 

;U7U-rgP» (D AC-ARRAY) {47^P^0£SlC 
<fc7Tl«EJWl^. C©^, NTSCX>P— 9 
It. RGBx-rv^it/fi^frSNTSCPV/Kv^ hff 

^«4fig-r5iii6^T'#-5 0 cpu, mmvmmLs 

I, RtfNTSCxyp— $Tt4, S>5?, gij^ffl^tt* 
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04 (a) <D'>XTAtt, 04 (b) lC^-T«fc3lC-0 
05¥g<*x y X±lc*»3rtioo£;5 0 
[0 04 6] *WSEfc«fcftl& 7V^*;1/j!)V7 7 tP<7* 
<k I* 5 XP 7 ? / — Si lcg^T> ±!B>'X xXk 
00S8^Py^^SU g£ yX±lcI37} 
"TSo ftttWKtt. NTSCiyzi— SWOLOG I 

CPU7P •> -7£tfC GXp vVt t*>lz--o(D¥mi* 

tv? (Tj'Jtim&m) ±izmmT% 0 «tis % nt 

SCX>P-Xt7>DACS(5©7'XPX0SgS&7*tt, ffttf) 
TSCIV3- ?©DACg|5<E>7'XPX[s]SggB#tt. / 

-rxic®^TV'rxic«fcSM^s^§^-ri\ core 

46, DACg|5^T'rv > ^;HsllKtC<fcoTfl5fig*tlTt^ 
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Best Available Copy 



+f-^«SxWXtf*M££3;:£tc<J:»A x-$e 

So Ltc&oZ. mmmLS I .hDRAMtf&^Jtl 
5f- 5»*§0>§ftli2 p F*Dg<h&S<DT\ x~* tf> 
ift£LT60~1 20tf-y h^Lfc^lCfc^Tt. x 

[0094] LfctfoT, 01 4tc^-rmfig<i:rsc:i: 

ICfcU, fI*J8iJIx-y73 0 2<!:DRAMxy73 0 1 
<t©F£TMil0>x-2iS&&fc;:& o tztolz* ify7 
Kti*I»<Dx-*4i£r£*rU P^cili&x 
Z&zr^ZLttfZJi&tt&V^ tuiiE<DJ:5U:CPUll7' 
3 0 36^6<Dx— ^^i'y^a^^'J 3 0 4tS&Tf<<> 
Xh7^->3^t'J 3 0 5lc*t-r*7*-feXffSXb: 
•y D RAMf 7^3 0 1 t0F^T'f-^© 

[0095] Z\(D&olZ. 01 4K;5VrJ:-5&MCM& 

siiSx v zf t * * u x y^^a^iBtgT'g^-r S £ <t 

^Rltl<t%S©T\ •fi^5BSxyy3 0 2fcJ:l5DRA 

Mf7^3 o 1 ®**i^n(^i*©x-2affi?£isfc!\ 
[0096] mmms) zo&ot^ mcmsmi 

[0 0 9 7] 01 5 it. *8Wfcfctt3¥g<*gfi<D3l 
L S I £toT&0)W&T-*mM£. mmUML S I T'ffl 

M5>Jiaa^fflt^e/xx/x©mfiKcyT^5„ 0Kfci^T 

{J, ¥gtt*tU£LTDRAM£^3>'Xx^a><$<J 
^LTl^o (1*^3x^:74 0 2 ttM5iJ&3£fc;: 
& o tc&blZ. 2 mo C P U □ T 4 0 3 J5 <fctf 4 0 4 £{1* 
TV£££fcfcx DR AMxy-740 1 fc©IM?«ttT 
— S'T'^x-'J'gjSl^fccl^afcftfCD R AMf7 74 

o 1 iskummnmi-vyA oiozti^wttmoT 

-WattttXTtW. fI#5QSxyy4 0 2i:DR 
AMf7^4 0 1 tV>T&H:%>WLO> r y>( J r-$y\ £ W®LA0 

[0 0 9 8] C©<fc3^fiK(Dfg^ftlg->XxHC^ 
T. 8M->XxAff8tf-;/ h©7-*r^f i7T'$ 
•J, C P UZI74 0 3 4 0 4*^^118 tT«y h 

(k^TWx-^feS^i 6t*7 hT-fccfc-pZtKJ: 

»J» C PU374 0 3*5*154 0 4K<J:y 2 0<Dx— S* 



T, 03 iC^T^T^fi^jaig LSItDRAMt© 
8 M y hx-$&i& fI*5!yiL S I T-08 tf«y HI* 
&3 <h im LZ 2 fgOfflgfg*) <h t Z ZL t #T'# 
[0 0 9 9] 0 1 5 tC,Tx?->XxL^jac£U 

T. 03T©'>Xx^^tlH-©jl!lStl7D^I|31-rS 

5o 01 6 (a) (b) tc(i«*5BSx>yy4 0 

2 7^6*13113?'- hTW- hS®©m^E«c 
£14fcJ:tfDRAMxJ'74 0 1 T'OT^-bX^-fjUO) 
m$iffiEflc£1££jfX7V£. ftfc-flStCE^SnZV 
3«iB»E3. 3VT<WiEU:»LT» 2fg<OiI5I£& 
SWEttWiy- t* (a) <hD R AM (b) «fc£]1. 
9VT££ 0 LfctfoZ\ DRAMf7^40 1 £<Dx 
2 «7-ra3C&l\ 2<it3DCPUH74 0 
3*5d;0 : 4 0 4lc<fc;5M9Jm*&3£fcc:S5fI*ii!i3I 
f^4O2J;501 SlC^Lfci/T.xL.^lC.fen 

i& i. 9 vo)mwm&zm^T3. 3v®ftzo>®3 

[0 1 0 0] 01 7IC«01 5T'^f*^©¥^»SI 

y - Hi0 3 tc^t * 5^/N°y s?* tifr* t 
uij«feiffli*»aL s i t*ws±id^r*t. 

0, ->XxA^fig2iD;fl,fflx'vyMCM{iSe3|?a)P< : E'J 
x ^<hfi*5aSx y ^ffll^T M C Mft^lc J: t) US 
Lfc-^Xx^TSU. ->XxA«fiK3©*^li01 5 
tc^r*^B^©¥WftilllJ:fcttsm 3 <D->Xxix^fig 
»«W4cttt» ->Xx/*«l^3Tti€*iO 

sxy^ , t>< : Eytosox—s»gs^»x— $tnm 

1 *J t fclj : ->XxA@m2Tli2 0 M H z T«fELTV3 
0lcWLTx ->XxA«fig3Tli1 0MH zTBf^LT 
LfrL£#6, >>XxA^fiE3T1iM5"Jll)^fe 
C^^T^50)T\ ->Xt^I« 1 is <ttf->Xx« 
2,fclH-iD->Xxi*14t6^l|3lLTl^o Lfcft^T, 

->^x^figi £><kv->XTkffim2imwmK3. 3 

VTiftf^LTl^3b\ ->Xx^«^3li1. 9VT»^ 
pJb&T*££„ Ctlttcfey, ^gm7Jtt->7.xA«fig1fc 
cfclf->XxA^2^ $«J1 WTS^l5:3>fLT->7.x 

[0101] CO J: *^OMCMa^ffl^fc 

[0 10 2] (HJ60IJ6) 018tt, MCMSffi^ffl^ 

fea»x-*©iBa6ta6«jQa*fflt'»s->xx^*fijifi 

■h-ri d a ki --y -. vxn-t- i-TU=aiiniffla.„,-f*. 
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So mmm?v7i 02, DR *MZlT%l?v7-\ o 

SUfflgfcfc Ztg. o fcMZ 2<1©CPU =171 0 7fc<i:tf 
1 0 8£ffita.Tl^££t>K, DRAMjaffl0ggg?1 0 
4fc%fctf7 ; 7'y->:L;* : E'JJ3>2lH]8SSin 0 5£fi|a.T^ 
So V 7*1 0 2<!;DRAMP7a5f- 

0 1*5*1/77 a ^^EU3 735^7^1 0 3 
tVffiTffl&T- * 7'Of- * SE££fc Zl & 5 tctblZ. 
D R A M P T^Srf- "y 7 1 0 1, ^•yS'a.^'J P7SB 
*y7l 0 3iS<fclflli§i!lg7^y7 > 1 0 2ft<DDRAM 

mmim 1 0 4«t7 : 5y->ap< ; EUja5ai5]KaJi 05 

g^'y7l 0 2£DRAMP7gB* i y:7 , 1 0 1 fcj:tf7 
5-y->ny : EyP7gB?y7l 0 3 tOfflZZmw? J 
■M^KEUM 1 0££tf1 1 1?J$gSLT^6o 
[0 10 3] £<D£?fc;t8fi£<t-r6c:£l<:J;y, 01 5 
~01 7TBtl|iLfc«fc3fc» M C M&ffi£E Wcjgf&x 

— *©SKM<bffi?y&ii£^6c:<hu:j:y, ■emE-fi 

01 3?fl!>ttiBtH«lc» BWWWttM*7*p-fe** 
m^Tnmtti* d r a m p 781$* >y 7 1 o 1 fc<fctf 7 

5-y->a^ : E l j37gP^ , y7l 0 3li, ^t'J-tzJl/Ot 0 
•y^T'U-<77 h*tl«^ ; E l J=l7^*<!:-rsc<S:6^ 
Ti5r, DRAMJiai2lffiSI51 OAtS&Zfy^V'So.** 
'J^fflBSSgPI 0 5£{IWI[e]8S1 0 6-PCPUP7 
1 0 7 3b\fctf1 0 8t(H-5 1 'y7'±^p< ; E'J7P-bXlC 

tKSMKHiSL s I 7n*xwo)¥mtem&7n-t>x 

xxA^sfiffiicii^-rsiii^pitgt^So 

[0 1 0 4] 01 Ifc.fctfEl 2T*mWLtc£?lZ. m 
-m&O** U P7gp? -y 7££»<@ffl^6i§£l;:H:, 

^^Eu^asK^^-rsziiA^pitgT'SSo ^nuc, 

0 1 8 K^TM C MatBftffl^fc¥SW*8»c£^T* 
DRAMP75 L> y7l 0 1 ^7 : 5-y->a^ ; E l J=l7a5^ 
•y7l 0 30>7-KflM&&H-£T*CfcU:«fcy01 9 

(a) izmt&oit. DRAMa7f-y7"i:777->2 

y u p 79?^ -y tvd* ^ u mt z z. 1 » 

RjB£<t&3o 019 (a) Kfcl^T, 501 li DRAM 
□ 7f 1 <y7, 5 0 3ti7 : 57">ay : E l J=l7g|55 1< y7x 
5 0 2 ttffi^fflS^ 1 «y 7T*£ U , ffi^tJQS* -y 7 5 0 2 
tiflWI@S&5 0 6, CPUP7 5 0 7fc\);tf5 0 
8, **yjBHEtt5 0 4*fl|;UV*. 
[0 10 5] **'JEE@85 0 4©f¥ffl«j&£E|1 9 

(b) KctLTI*«. DRAM37f7750U77 
•y^n^y P7gfl* , y7'5 0 3ttafta*MPtftoT 
l^Sfctt, * : E'.m>2[E]S85 0 4liDRAM$iJ©l2]S&5 

il no a u*l«nra» c i ni+o » ceanrSr t c/i 



^£Sfc*JW*tU 7^'yS/a^< ; E'J*JfflllHlSS5 2 3tt 
*v7-r*-7jm* (CE) fcglcf&H&iSftTl^o 
09fcfctt3P ; 7A7 KUX/W77 9, P-7 K/to 
77 10, □-7KU7* 1 77-SJ1 1> Pvi*7*yxP 

5 2 1 7-^A7J/\*y77 1 2, 7-^tH7D/\*-y7 
713, h777*1 4fc<fctf 'J- K777*1 5*5 
i5f- S»^0»5 2 2(iDR AMa7f'>7"5 0 1 & 
«fcl/75'y->^yty U7gP5 1 'y 7°5 0 3fc<fcy£W* 

*l6o 

[0 10 6] DRAM37f77"5 0 1.fflf«lf» 
75 0 2, 77'y>a^ ; Ey37gP^'y7*5 0 3l o :S« 
5 0 0±(cMlf tu S^vTTBfclK'fcttaflWliy 
I*9-f"t»*>K5 1 0K*yfflfi5 0 0l;:#>7-f>y 
**U Sffi5 0 0±<DiBfg5 1 1~5 13WJSf'y 

?<D(*9, DRAM37fflBPft9(ii!ll5 1 HC^UDR 
AMP7*'y75 0 1 Ki&gcStl, 77'r>a^t'JSJ 
iBKi^iiB®5 1 2tc«fcy75'yS/a*ty37»*y 
75 0 3 tCiWMrtu 7 KU^RatfT-^fcflWttE 
&5 1 3U:<fcyDRAMP7*"y75 0 1fc<fctf77'y 

•>a y t u □ 7S&?- y 7 5 o 3 izmmztiZo 

[0 10 7] fi^5aS5 1> y75 0 2*DRAM37f 1 'y 

7'5oi*6x-**Bi*fflr«d(ctt, ft^i&siHiis 

5 0 6lC«fcyRAS, CASfiJ:tfOE«*tf58S* 
tu 7 KU7<h<hfclcy^yE3085 0 4^4*8*1 
5 0 / : EyJS2lH|Sg5 0 4tiR AS, CASi><fctfOE 
D R A MfcJffll[£]Sg 5 2 0 IZ * »J D R A M P7 
*JWB#«S£*-5 fcfcfcfc* 7 2 1 1C 

«fc y 7'J 7P - K7 K U7x«^4 LDRAM37f7y 
5 0 I'vSX.SZ DRAMP7*57- 
R»(U L, x-df»ia» 5 2 2 LTfl^jlBSlHlgg 5 
0 6^731-60 C<Di*75'y>ay : Ey$iJll[l]8S5 
2 3ttCEtf4A6*lT^&L^a6» 77»*>a^t'J 
«aWS^tt*S*tir, 7^-y->aytyp7gP^-y7 
5 0 3li^SS««©*^Tfe«o fs^fllS?'y7 , 5 0 2 
*77'y-7aytyP7SP^y7*5 0 3*5x-4»*R 

*ar J§^»ctt» m^jasiass 5 0 6 ict y c e asj:tf 

0E«*<«84*tl» 7KU7^<b^{cy : EyS3a0K 
5 0 4'\4a.6ft3o y : Ey^a0K5O4«CEJicfe 
tfO E ffl^SlC7 5 'r>2^iU Si]<Hl2]g& 5 2 3tc<fc 
y 7 5 *y -> a y t y P 7SJ »flre*«£T s 1 1 1 m, 
7KU7^0K5 2 1lC«fcy7UxP-K7KU7^ 
4 L 7 5 >y -7 a y t 'J P 7SP5 1 v y 5 0 3 "J*X 6 C <t 
lc<fey, 779S'a*€Ua7'tl k &7-**lt3MbU 

r— s»^0gs 522 ^^Lrm^jaasK 5 o 6 ^hj* 

fSo iI©t*DR AMftJMH]S&5 2 0tt:RAS£<fctf 
CAS tf4* StlTt^t^ctt, D R A Mfcjffllfi^ttg 
**tl-f, DRAMP7^-y75 0 1li^«ffi©*^ 

-75-feZ gSMffli ... -f c m +\C n O A H -1 T?i .1. -f 
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50 1 £tclt7?vi'3.* : EVZiT%l?v75 0 3'\(D 
T-ZWZ&fr&mmi^ RAS&tfCASSfcliCE 

9*MWtifrit** 'jjgjaiHiKs o A^x=s>zitiz 

■J P7SB? '^5 0 3 tDi^n^-^©*l;:«*^trc: 

[0 1 0 8] 01 9K£t/>Tti, D R AM37f 7^5 
0 1 fcJltf^yS/a^U □7SP^ y 75 0 3(0** 
UP7SIM> , 7- K^fiE^lil-^Lfc^lCO^T^L 

K5 2 1F«3©=I7A7KUX/W77'. P-7KU*/* 
•>77, ^IxZf'J^— Sffc<fctfP-7'J7P-#J!> 
-SP-^s x— S'^l2lK5 2 2rt<D7 f — 9Xt>J^7T. 
T-$titf)*v77. 'J-K7>7, fc<fctf5f K7> 

[0 10 9] COcfc-pK, Hft««fl!»«U*4nU 

[0 110] JJBJUM7I& DRAMKO^T*»fi 
AM(C|W£*tiat,©?ttftl% DRAMKOl^T, H 

mmzwmimw treat*, dra m©** y ^7^t 

[0 111] JjTFfc, aa®*»ftf-yytc0tt^n'y 

[0 1 1 2] 02 0 (a) &tf (b) Ht&Mft<H» 
SMCU90 2&tflj®Bl3IfflM C U 9 0 3®flIj$£CT 

[0 113] **\ »fflMCU9O2O0K1tlS<h§ 

£t% 7av?o>mmmm*fio 0 tztzits lsio 

MCU37, ROM, RAM, * 

mm?** 

[0 1 14] TMCUH7J r£j2|°)Kj fr© 

[0 115] C LS I KD^U-^tU 

t, Mcuziy^ags^p-y^^s^^n, lsi2© 

LT->y7>H/F, ROM, RAM, $<< 

KE&Mfc d/a» A/D4>|g|ft7n9?itiHR 



[0 116] nNlOOT?* SMIfflMCUUlO^T 
t» K1LS I IRtfLS I 2*4*f«JlttfT* 

So 

[0 1 17] 02 1 (a) (4. *!l»fflMCU9 0 2aif 
®&$&gJBMCU9 0 3frS, MCUH7905t)iS 
EW9 0 4*5MiLfctt«««lSCWtcSLTfey» 02 
1 (b) ft, MCUU7ffl^'y^905<5:jiaiaKffl^ 
y 79 0 4 M C Mtttgr««?tlfc¥SlftilllfflBr 

[0 1 1 8] 02 2 (a) tt, ?;l/-7<bfcPgLT, L 
S I KO^U-^tLT, MCUH7, ROM, StfR 
AM(O0»yP'y^^g«*tl, LSI2<D^U-^i: 
LT->U7;H/F, tl&Mfe D/A, S 

tf A/D©Is]S&7p * *«R#*lWW*SLW 
So 02 1 (b) {*, MCU37£«iMM>fci&fl!>*'.y 
79 0 8£JBffll3HWS*v79 0 7 (9 0 9) £tfMC 

[0 119] rMCUP7^-y^J Sfctt 

rMCua7t«iiS?<Dfc46<0f : *yrj t, sanas** 
y^t fc0»*»«T s £ t ic * o t, j-xt© <*: a a*j 

£tf£S 0 

[0120] T&fc-S, 2as©MCUt;:«ii-rsi£lK 

yny<7^-o(o^m»^y±izmm^ts 

aawu iBt#s$yt,6±-r* 0 $fc, mcu* 
mmizmMLtcv. fewss*fT5«^K» mcup7 

©ISftti»rs;:<!:£<, IfcRttfc'Jiffll&jliZllsItt 

£So dfDfutt, ^gftgg^tttLTaBlfSPXh 
[0 12 1] 

gfcS£ 1 [slSS^P y ?£tfSS2 Sffi^P y 

SJiilcioT, mr&Z7'nv?/&*-**i%'3®& 
7a y *frS*fifc2T tl«0B*-OO¥H»ft^ y ^±lc 

[0122] itic, an ©¥»«Bi^p-bx*ffl^T 

tiS / ^ U =1 7^ y , £ 1 <D¥3W*ti iS^ 
P-t X £ ligfcSH 2 ©¥«ftSat^P -fc*£JB^TH 

31* tis^ t 'jsasKgp^ y ?iz#m?z ztizz? 

T, j>< : EUn7gP?y^ , a)^gfii%p< : EU^ , p-bX^ 
fcfiJiLS I yp-bX^ffl^SCi:*i«pI|gi:^S©T', 
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[0123] mz. mm%7n*>x*m^TnmztLZ 

* t 'J P 7m? V 714, J* =E 'J -fe/KD fcf U-f 7 

7»«««*tctt, flrajoa* y 7i4* =e y mwm* 

it*, ftl*«ftlC J±^^- y X<DiglinO!)iJ^li@»T 

[01241*1 ©i|HWt«7n*A*»i/>TSI3Mr 

n*7 r -**E« , r*fci6fl!)y * y -feji^fc* t y □ 

fs$iimMtiz®toTmm*&zt tuts &mmz*> 
[0 1 ] ft*D r a M©m»«i>a«ijT?*So 

[02] H1fcfett*DRAM0U-r7*h«IW5. 

[03] *w#:y^y*ffl^*«e«5/xyix*j««*s 
T0?fc*o 

[04] (a) 14, aftamtt(c^$ftfc«tt<Dla] 
B^Pf^tSU (b) 14. Ctl6©Stt^Pv^* 

h*SBCtt(cSU (c) 14, 5VS>*jUfr7;J-n4rfr 
i:l^70'^/\7^-^ irS-^VT 08&:?P v * £ 2 

T0t*&3„ 

[05] (a) 14, MCM©¥00, (b) 14, *<0»T 
00, (c) 14, *©*H!llHTfc*. 
[06] (a) Stf (b) 14, »»©7av*©B»© 

m 1 ©tt^^uiB^-r^¥®0T'SSo 

[07] (a) (b) 14, «a©^Py^©iB»© 
[08] *^lc<fc*iNIM*«H©«it*a*S-r7P 
[0 9 ] *8EK£tt*¥«f*;< t U ©» 1 ©tSfigflJT- 

£3o 

[010] 09tCfcttS^tt:^ ; Eg<7)U-l'7 7, 5 hfllT 

$So 

fBI1 11 -*-»HFIIr-t/4.XiU«»/4-V31il/r>»-»/r>tarRffll 



[01 2] 01 1 icsit«¥V(»^%uomm?* 

[01 3] *i^®¥4^B®£1®fllj$0!r?&3. 
[014] *8IB©¥*#SB0m20«fig0iJ?£*o 
[015] *&93®¥«ttg|I® ft 3 ©ffifigffJT'S So 
[016] fiSy-hgE^fc.ttfDRAMT'^-bX 

[01 7] 5/xx^**«^«fe*iittteik«*mrHT 

[01 8] *fgE©¥^f*i£H©ft4©$j£0lJT£S o 
[019] *SWlCjJ^S^ftgHO*50D«««OT* 

[02 0] (a) 14, Waffle-TP 
*T0, (b) 14, a«fflSffl?'TP>©«i«««att 

[02 1] (a) 14. *J»ffl7-fU>tH««HlfflHr-r 
p>lco^T, 0tt7Pv*©»M*liWiT*fc4&© 
0, (b) 14, $HH*ftfc0»7nv*©»lSMF*ifc2 

[022] (a) i4, ummvj^ytmmmm** 
©0. (b) t4, »»j*nfc0»^py^ojBfig*nfc 

So 

i •••^ ; Ey-b;U7 , K, 

4- — t>A7>7, 

5- --P— rP-#, 

6 •• ••9- K5-f >K5-T/t» 

9- •••□5Z*7'KUX/\~';/7 7', 
1 0--P-7KUX/^7 7, 
1 1 ••••P-7KU;*2>?>$, 
1 2 •••7 r -$A±>/\*;>7 7', 
1 3--f->Hl*/^77, 
1 4 ••7'Th7>^, 
1 5- • y-K7>7, 

1 6--RASS/CAS^P7^t08, 
1 7- ••WE«*n'y*R£0tt, 
1 8 •••OE3^P-y-5^£|H]Sg, 

1 9 ••• 

2 0----«fi«(ft«*ig». 

2 1 ••••1/2VCC«<&8£0!S, 

3 0----RASfl»A7Jlt?» 
3 1 ••••CASfl»A*flH?» 



3 3 


V V_ V- i*tfiXx 


1 n 7 

I U / X 


1 nfl....rpin? 


3 3 


W C Is^a AyJJ*ii5Xx 


1 n q . 

I U 7 


/ > J r \ 


7 a . . 
3 o * • 


. . =r Jb ~k iU -hftg~r 

"X > ApLjyJiflDrTx 


1 1 n 

I I U x 


111 r-7>'+7TtfV k % ffi?4S 


7 7.. 
3 / 




i 7 n . 


35*Xx 


7 Q . . 

JO" 


x_ 3 1 l5^A/JHfl5Xx 




• • < T- I J FUTIfDlSfcfclx^ *v "7° 

>^ t v /rj^lhj»&hPX y y x 


3 y 


V- 3 Z 15^5* A7JJfl57T% 


1*51. 

I 3 I 


StKec^x 


/in.. 

4 U" 


. . /\°»»/ k* 


7 n n . 
z. u u 


3M»Cx 


3 U 


..HQ AMI "77^R 


7 n i . 
z U 1 


U r\ A Ivl — J / HpX y J x 


C 1 . . 
3 I ' 


X > Au3/Ji*il5Xx 


7 n 7 . 
z u z 


la^yif J±x y y% 


C 7 . . 
3 Z ' * 


• * -I ^7 X\ y X — 1 > A7Jx 


7 n q . 

Z U 3 


..HD AM PE] HI fnl SAiiR 
U n A MraJdilHJiq&pPx 


C 7 . . 
3 3 


. ,n — f 1 1 i >fx -H 

• • P — y v X — 1 > A7Jx 


7 (\ A . 
Z U H 


/ W r x 


q a . . 
3 4 • • 


. . \/ Q D /\l C Dt&^- 
V D r / V L r UffiXx 


*a n n . 
3 u u 




3 3 


"Vrr SffiTs 


3 U I • 


"UK AM77 / \ 


DO" 


. . \/ R R ft^"7 
• V B D affiT^x 


Q A 7 . 
3 U Z 


Ip^st v y x 


3 / 


v u v. isfixv 


^ A "2 . 
3 U 3 


. . C P 1 1 "IT 7 
v~ r U — 1 / x 


O U 


..no a m pEi^nrHiH&^n 


o A A . 
3 U *f " 


. • — •— ^7 *4" »t# » y — i 

X >-i-TV>'J.x 


A 1 . . 


. . /y X *-M hi'^T' 

X > AujyJiiffiXx 


^ A ^ . 
3 U 3 


1 yA r7//d/TT7/lx 


O Z " • 


••J7u / V X — 1 — > ilj/jx 


2 A A . 

3 U O * 


•*i\y r v 


a 7 . . 
o 3 ■ 


U — / V X — 1 — > ffi/Jx 


^ A 7 . 
3 U / 


y^i r<i^y rsc**x 


A A . . 


. . \/ r p / \/ r p ft^^z. 

V D r / V x_ r affiXv 


AAA. 
*f U U 


stRx 


A Q . . 


. . \/ P P iV^T 


A A 1 . 
H U 1 • 


..HP A M * »»> "7° 


A A . . 


Vdd iTx 


^ A 7 . 


y y x 


A 7 


o Ox o y la^w/ » y y 7x 


A A ^ 
*f U 3 x 


AAA....r*PII~l7 7 


7 a . . 


/Vh BcSssflRx 


A A ^ . 
H- U 3 




7 1.. 


. . 4^ a hnrm 1 C 1 
'la^yii^L 3 1 x 


AAA. 
4UO 


y^i r<J^y ric$*x 


7 7.. 

/ z * • 


..no AM 
• • U n A Afi x 


Q A A . 
3 (J U ' 




/ 3 • • 


. . ~7°l 1 *j kfflPi& 
* • y l J y I s Bc^Kx 


C A 1 . 
3 U I ' 


. . Pi D A KA — 1 ~77 till itj — f 

• • U K A M _J J pPX y y x 


o I • 




Q A 7 . 
3 U Z 


Mp^JiTV y x 


O 3 


* • / \ y r x 


C A a . 
3 U 3 * 


• • y ^ y S ZLy^-rz 1 ) -\ ) pPX y y \ 


OA.. 




R A A . 
3 U *f 




y 3 


. . n D AM 
U n A Mx 


c n A . 
3 U O 


"1a^xi±JSlHJ©x 


1 a n 




d A 7 
3 U / x 


C AQ,...rDII _ 177 

3Uo , *"x»rU— l^x 


1 A 1 


rx r> a ii — I —n -trn -r ... —f 

— dramj t ppx y x 


C 1 A 

3 I 0 • 


• •V'T T7<F>' r Sc^v 


1 02 




5 1 K 


5 12. 5 1 


1 0 3 


• • • • 7 =5 y i/ 3. >< t "J 3 T 7 * y T^x 


5 20- 


• • D R A M$JHE)^ 


1 04 




5 2 1- 


••7K^I[sl8}, 


1 0 5 




52 2- 




1 06 




52 3- 





11] 



in uj 



L 




m 



to 



-R 
1KX 



□ ss 



o 



7 



to 



csi ro 



CO 



co (s3 
\ 

CO 

<: 



4H 

□ 



FT 



•7s 
1 

-3 n 
n ^ 



<J Ps 



o 




\7 



-vi on 
l rs 



a 



CO CO 



IT) 



OSS 



\ 

n 
is 

\ 

a 



oo 



00 



Li 



O 



a — 



a -R 



u 



10 (SI 

bd tH 



5=v 



CO 
CO 



* 





[05] 



(a) 




(b) 




520LSI 



4- 




81 o LSI 




(a) 



(b) 



[07] 

,800 



i 1 

i i 

! a \ 

L -'rr J 

i — l — j — i 
! B L 



,810 



1 1 1 1 

1 III 




r i 


[ A j— j j 




1 1 

! D :> 


L Tr J ! c ! 

1 D Hi i 
i 1 i 1 




i — -»■—-»- — i 

! e ! 


^820 





5,6- 



50 



!-j 0 | 

L. , 

I ' ' 1 

! e ! 



11 O] 

2 

C 



A* 



m JJJ 



.96 



-5.6 



s 



^82 
.60 



81 



83 



II 2] 




ma] 



[H1 6] 



I 



SI 



S2 



S3 



S4 



S5 



S6 




1.5 2.0 2.5 10 3.5 4.0 
[V] 




1.5 2.0 2.5 3.0 3.5 4.0 
«S«ff [V] 



S8 

















\ 




















I1 1] 



o 

CVJ 



CM 
I 

Cv4 



CM 



IS 



in 




3E 



R: S h 10 
3 §> 3 - 





11 3] 



11 4] 



202 



206- 



1^*5 SB 



204- 



200 



DRAW 3 79 
US 




203 
DRAMSiflBSS 



201 




305 306 



11 5] 




11 7] 









•/;ita«*3 






MCM 


tm 




3.3V 
(1.0) 


3.3V 
. (1,0) 


1.9V 
(0.58) 




957mW 
(1.0) 


937mW 
(0.98) . 


244mW 
(0.26) 


mm 


2,770mm 2 
(1.0) 


1,450mm 2 
(0.52) 


1,110mm 2 
(0.40) 




¥4,660 
(1.0) 


¥4,370 
(0.98) 


¥4,430 
(1.20) 




20MHz 
(1.0) 


20MHz 
(1.0) 


10MHz 
(0.5) 




¥16,000 
(1.00) 


¥16.000 
(1.00) 


¥14,400 
(0.9) 






f^sAaaieb 

2*5I/»M 



A 



• 



103- 



107 



[01 8] 

102 

109 



75'j i/i 



T 108 



100 




DRAMD7 



101 



111 ^ 106 109 104 110 
105 



12 1] 



904 
"1 N 



RAM | | ROM 



I mm i 



I EE I 



ESSE 



I/F 



MCU 

37 

LSE 



RAM 



ROM I 



DMA 



I gvvjt'j ] 



905 



905 




□7HOTB 



^510 



(b) 



905 





MCUH7 









904(906) 



[02 2] 



(o) 



.907 





1 mm j 


ifi 




1D/AHA/DI 



MCU 

37 


RAM 


ROM 






DMA 


1 5-o«y | 


1 I5-*A 1 


1 I 



908 



909 



(b) 



90S 



MCU3?+*a9 



907(909) 



(51) Int. CI. 6 KBIG* frrtSSS^ Fl 8iK8*Sffi 

H 0 1 L 25/04 
25/18 

H 0 1 L 25/04 Z 



(72)58W# »l| *L= 

*Rjsnn**¥nj(ioofi»i6 sni 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

HI IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
HI FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



